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Human Secreted Proteins 

5 

Field of the Invention 
The present invention relates to human secreted proteins/polypeptides, and isolated nucleic 
acid molecules encoding said proteins/polypeptides, useful for detecting, preventing, diagnosing, 
prognosticating, treating, and/or ameliorating cancer and other hyperproliferative disorders. 

10 Antibodies that bind these polypeptides are also encompassed by the present invention. Also 
encompassed by the invention are vectors, host cells, and recombinant and synthetic methods for 
producing said polynucleotides, polypeptides, and/or antibodies. The invention further 
encompasses screening methods for identifying agonists and antagonists of polynucleotides and 
polypeptides of the invention. The present invention further encompasses methods and 

15 compositions for inhibiting or enhancing the production and function of the polypeptides of the 
present invention. 

Background of the Invention 
Cancer and other hyperproliferative disorders are a diverse group of disorders and diseases 

20 sharing one characteristic in common; all result from uncontrolled cell proliferation. The human 
body is composed of many different cell types, e.g. liver cells, muscle cells, brain cells, etc. 
Normally, these cells grow and divide to produce more cells only as the body needs them (e.g. to 
regenerate blood cells or replace epithelial cells lining the stomach). Sometimes, however, cells 
begin to divide unchecked even though new cells are not needed. These extra cells accumulate and 

25 form a mass of tissue, called a tumor. Although each of the over 200 ceil types in the body can 
potentially become cancerous, some cell types become cancerous at relatively high rates while 
many other cell types rarely become cancerous. 

Tumors are either benign or malignant. Benign tumors are not cancerous; they can usually 
be removed, they do not spread to other parts of the body and, they rarely threaten life. Malignant 

30 tumors, however, are cancerous. Cells in malignant tumors can invade and damage nearby or 
distant tissues and organs. The spread of cancerous cells is called metastasis. Malignant (or 
metastatic) cells can invade adjacent organs by proliferating directly from the primary tumor. 
Additionally, malignant cells can also metastasize to distant organs by breaking away from the 
primary tumor, entering the bloodstream or lymphatic system, and settling down in a new organ or 

35 tissue to produce a secondary tumor. The origin of secondary tumors is established by comparing 
cells comprising these tumors to cells in the original (primary) tumor. 

1 
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In contrast to solid organ cancers (such as cancer in the liver, lung, and brain) cancer can 
also develop in blood-forming cells. These cancers are referred to as leukemias or lymphomas. 
Leukemia refers to cancer of blood forming cells such as red blood cells, platelets, and plasma 
cells. Lymphomas are a subset of leukemias, primarily involving white blood cells, in which the 
5 cancerous cells originated in, or are associated with, the lymph system and lymph organs (e.g. T- 
lymphocytes in the lymph nodes, spleen, or thymus). 

In 1999 over 1.1 million people were newly diagnosed with 23 different types of cancer. 
The vast majority of these cases (-75%) involved cancers of the prostate, breast, lung, colon, or 
urinary tract, or non-Hodgkin's lymphoma. Among the most fatal cancers are pancreatic, liver, 
10 esophageal, lung, stomach, and brain cancers, having up to 96% mortality rates depending on the 
specific cancer. In all, some 23 different types of cancer are expected to kill over 86,000 people 
each year. 

Most cancers are treated with one or a combination therapies consisting of surgery, 
radiation therapy, chemotherapy, hormone therapy, and/or biological therapy. These five 

15 therapeutic modes are either local or systemic treatment strategies. Local treatments affect cancer 
cells in the tumor and imediately adjacent areas (for example, surgical tumor removal is a local 
treatment as are most radiation treatments). In contrast, systemic treatments travel through the 
bloodstream, and reach cancer and other cells all over the body. Chemotherapy, hormone therapy, 
and biological therapy are examples of systemic treatments. 

20 Whether systemic or local, it is often difficult or impossible to protect healthy cells from 

the harmful effects of cancer treatment; healthy cells and tissues are inevitably damaged in the 
process of treating the cancerous cells. Damage and disruption of the normal functioning of 
healthy cells and tissues often produces the undesirable side effects experienced by patients 
undergoing cancer treatment. 

25 Recombinant polypeptides and polynucleotides derived from naturally occurring 

molecules, as well as antibodies specifically targeted to these molecules, used alone or in 
conjunction with other existing therapies, hold great promise as improved therapeutic agents for 
the treatment of neoplastic disorders. Currently, most biological therapy can be classified as 
immunotherapy because these treatments often use naturally occurring molecules to assist the 

30 body's immune system in fighting the disease or in protecting the body from side effects of other 
cancer treatment(s). Among the most commonly used compounds in biological therapies are 
proteins called cytokines (e.g. interferons, interleukins, and colony stimulating factors) and 
monoclonal antibodies (targeted to particular cancer cells). Side effects caused by these commonly 
used biological therapies range from flu-like symptoms (chills, fever, muscle aches, weakness, loss 

35 of appetite, nausea, vomiting, and diarrhea) to rashes, swelling, easy bruising, or bleeding. 
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The discovery of human secreted proteins associated with initiation, progression, 
characterization, and/or distinction of neoplastic diseases (including antibodies that 
immunospecifically bind these polypeptides), satisfies a need in the art by providing new 
compositions useful in the detection, prevention, diagnosis, treatment, prevention, 
5 prognosis, and treatment of hyperproliferative disorders. 

Summary of the Invention 

The present invention encompasses human secreted proteins/polypeptides, and isolated 
nucleic acid molecules encoding said proteins/polypeptides, useful for detecting, preventing, 

10 diagnosing, prognosticating, treating, and/or ameliorating cancer and other hyperproliferative 
disorders. Antibodies that bind these polypeptides are also encompassed by the present invention; 
as are vectors, host cells, and recombinant and synthetic methods for producing said 
polynucleotides, polypeptides, and/or antibodies. The invention further encompasses screening 
methods for identifying agonists and antagonists of polynucleotides and polypeptides of the 

15 invention. The present invention also encompasses methods and compositions for inhibiting or 
enhancing the production and function of the polypeptides of the present invention. 



Detailed Description 

20 

Polynucleotides and Polypeptides of the Invention 
Description of Table 1 A 

Table 1A summarizes information concerning certain polypnucleotides and polypeptides 
of the invention. The first column provides the gene number in the application for each clone 

25 identifier. The second column provides a unique clone identifier, "Clone ID:", for a cDNA clone 
related to each contig sequence disclosed in Table 1 A. Third column, the cDNA Clones identified 
in the second column were deposited as indicated in the third column (i.e. by ATCC Deposit No:Z 
and deposit date). Some of the deposits contain multiple different clones corresponding to the 
same gene. In the fourth column, "Vector" refers to the type of vector contained in the 

30 corresponding cDNA Clone identified in the second column. In the fifth column, the nucleotide 
sequence identified as "NT SEQ ID NO:X" was assembled from partially homologous 
("overlapping") sequences obtained from the corresponding cDNA clone identified in the second 
column and, in some cases, from additional related cDNA clones. The overlapping sequences 
were assembled into a single contiguous sequence of high redundancy (usually three to five 

35 overlapping sequences at each nucleotide position), resulting in a final sequence identified as SEQ 
ID NO:X. In the sixth column, 4 Total NT Seq." refers to the total number of nucleotides in the 
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contig sequence identified as SEQ ID NO:X." The deposited clone may contain all or most of 
these sequences, reflected by the nucleotide position indicated as "5* NT of Clone Seq." (seventh 
column) and the "3* NT of Clone Seq." (eighth column) of SEQ ID NO:X. In the ninth column, 
the nucleotide position of SEQ ID NO:X of the putative start codon (methionine) is identified as 
5 "5' NT of Start Codon." Similarly , in column ten, the nucleotide position of SEQ ID NO:X of the 
predicted signal sequence is identified as "5* NT of First AA of Signal Pep/' In the eleventh 
column, the translated amino acid sequence, beginning with the methionine, is identified as "AA 
SEQ ID NO:Y," although other reading frames can also be routinely translated using known 
molecular biology techniques. The polypeptides produced by these alternative open reading 

10 frames are specifically contemplated by the present invention. 

In the twelfth and thirteenth columns of Table 1A, the first and last amino acid position of 
SEQ ID NO:Y of the predicted signal peptide is identified as "First AA of Sig Pep" and "Last AA 
of Sig Pep." In the fourteenth column, the predicted first amino acid position of SEQ ID NO:Y of 
the secreted portion is identified as "Predicted First AA of Secreted Portion". The amino acid 

15 position of SEQ ID NO:Y of the last amino acid encoded by the open reading frame is identified in 
the fifteenth column as "Last AA of ORF\ 

SEQ ID NO:X (where X may be any of the polynucleotide sequences disclosed in the 
sequence listing) and the translated SEQ ID NO:Y (where Y may be any of the polypeptide 
sequences disclosed in the sequence listing) are sufficiently accurate and otherwise suitable for a 

20 variety of uses well known in the art and described further below. For instance, SEQ ID NO:X is 
useful for designing nucleic acid hybridization probes that will detect nucleic acid sequences 
contained in SEQ ID NO:X or the cDNA contained in the deposited clone. These probes will also 
hybridize to nucleic acid molecules in biological samples, thereby enabling a variety of forensic 
and diagnostic methods of the invention. Similarly, polypeptides identified from SEQ ID NO:Y 

25 may be used, for example, to generate antibodies which bind specifically to proteins containing the 
polypeptides and the secreted proteins encoded by the cDNA clones identified in Table 1 A and/or 
elsewhere herein 

Nevertheless, DNA sequences generated by sequencing reactions can contain sequencing 
errors. The errors exist as misidentified nucleotides, or as insertions or deletions of nucleotides in 

30 the generated DNA sequence. The erroneously inserted or deleted nucleotides cause frame shifts 
in the reading frames of the predicted amino acid sequence. In these cases, the predicted amino 
acid sequence diverges from the actual amino acid sequence, even though the generated DNA 
sequence may be greater than 99.9% identical to the actual DNA sequence (for example, one base 
insertion or deletion in an open reading frame of over 1000 bases). 

35 Accordingly, for those applications requiring precision in the nucleotide sequence or the 

amino acid sequence, the present invention provides not only the generated nucleotide sequence 
identified as SEQ ID NO:X, and the predicted translated amino acid sequence identified as SEQ 
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ID NO: Y, but also a sample of plasmid DNA containing a human cDNA of the invention 
deposited with the ATCC, as set forth in Table 1A. The nucleotide sequence of each deposited 
plasmid can readily be determined by sequencing the deposited plasmid in accordance with known 
methods 

5 The predicted amino acid sequence can then be verified from such deposits. Moreover, 

the amino acid sequence of the protein encoded by a particular plasmid can also be directly 
determined by peptide sequencing or by expressing the protein in a suitable host cell containing 
the deposited human cDNA, collecting the protein, and determining its sequence. 

Also provided in Table 1A is the name of the vector which contains the cDNA plasmid. 
10 Each vector is routinely used in the art. The following additional information is provided for 
convenience. 

Vectors Lambda Zap (U.S. Patent Nos. 5,128,256 and 5,286,636), Uni-Zap XR (U.S. 
Patent Nos. 5,128, 256 and 5,286,636), Zap Express (U.S. Patent Nos. 5,128,256 and 5,286,636), 
pBluescript (pBS) (Short, J. M. et al., Nucleic Acids Res. 76:7583-7600 (1988); Alting-Mees, M. 

15 A. and Short, J. M., Nucleic Acids Res. 77:9494 (1989)) and pBK (Alting-Mees, M. A. et al., 
Strategies 5:58-61 (1992)) are commercially available from Stratagene Cloning Systems, Inc., 
1 101 1 N. Torrey Pines Road, La Jolla, CA, 92037. pBS contains an ampicillin resistance gene and 
pBK contains a neomycin resistance gene. Phagemid pBS may be excised from the Lambda Zap 
and Uni-Zap XR vectors, and phagemid pBK may be excised from the Zap Express vector. Both 

20 phagemids may be transformed into E. coli strain XL-1 Blue, also available from Stratagene 

Vectors pSportl, pCMVSport 1.0, pCMVSport 2.0 and pCMVSport 3.0, were obtained 
from Life Technologies, Inc., P. O. Box 6009, Gaithersburg, MD 20897. All Sport vectors contain 
an ampicillin resistance gene and may be transformed into E. coli strain DH10B, also available 
from Life Technologies. See, for instance, Gruber, C. E., et al., Focus 75:59 (1993). Vector 

25 lafmid BA (Bento Soares, Columbia University, New York, NY) contains an ampicillin resistance 
gene and can be transformed into E. coli strain XL-1 Blue. Vector pCR®2.1, which is available 
from Invitrogen, 1600 Faraday Avenue, Carlsbad, CA 92008, contains an ampicillin resistance 
gene and may be transformed into E. coli strain DH10B, available from Life Technologies. See, 
for instance, Clark, J. M, Nuc. Acids Res. 76:9677-9686 (1988) and Mead, D. et al t 

30 Bio/Technology 9: (1991). 

The present invention also relates to the genes corresponding to SEQ ID NO:X, SEQ ID 
NO:Y, and/or a deposited cDNA (cDNA Clone ED). The corresponding gene can be isolated in 
accordance with known methods using the sequence information disclosed herein. Such methods 
include, but are not limited to, preparing probes or primers from the disclosed sequence and 

35 identifying or amplifying the corresponding gene from appropriate sources of genomic material. 

Also provided in the present invention are allelic variants, orthologs, and/or species 
homologs. Procedures known in the art can be used to obtain full-length genes, allelic variants, 
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splice variants, full-length coding portions, orthologs, and/or species homologs of genes 
corresponding to SEQ ID NO:X and SEQ ID NO:Y using information from the sequences 
disclosed herein or the clones deposited with the ATCC For example, allelic variants and/or 
species homologs may be isolated and identified by making suitable probes or primers from the 
5 sequences provided herein and screening a suitable nucleic acid source for allelic variants and/or 
the desired homologue. 

The present invention provides a polynucleotide comprising, or alternatively consisting of, 
the nucleic acid sequence of SEQ ID NO:X and/or a cDNA contained in ATCC Deposit No.Z. 
The present invention also provides a polypeptide comprising, or alternatively, consisting of, the 

10 polypeptide sequence of SEQ ID NO:Y, a polypeptide encoded by SEQ ID NO:X, and/or a 
polypeptide encoded by a cDNA contained in ATCC deposit No.Z. Polynucleotides encoding a 
polypeptide comprising, or alternatively consisting of the polypeptide sequence of SEQ ID NO: Y, 
a polypeptide encoded by SEQ ID NO:X and/or a polypeptide encoded by the cDNA contained in 
ATCC Deposit No.Z, are also encompassed by the invention. The present invention further 

15 encompasses a polynucleotide comprising, or alternatively consisting of the complement of the 
nucleic acid sequence of SEQ ID NO:X, and/or the complement of the coding strand of the cDNA 
contained in ATCC Deposit No.Z. 

Description of Table IB (Comprised of Tables 1B.1 and 1B.2) 

20 Table 1B.1 and Table 1B.2 summarize some of the polynucleotides encompassed by 

the invention (including cDNA clones related to the sequences (Clone ID:), contig sequences 
(contig identifier (Contig ID:) and contig nucleotide sequence identifiers (SEQ ID NO:X)) and 
further summarizes certain characteristics of these polynucleotides and the polypeptides encoded 
thereby. The first column of Tables 1B.1 and 1B.2 provide the gene numbers in the application for 

25 each clone identifier. The second column of Tables 1B.1 and 1B.2 provide unique clone 
identifiers, "Clone ID:" for cDNA clones related to each contig sequence disclosed in Table 1 A 
and/or Table IB. The third column of Tables IB. 1 and 1B.2 provide unique contig identifiers, 
"Contig ID:" for each of the contig sequences disclosed in these tables. The fourth column of 
Tables 1B.1 and 1B.2 provide the sequence identifiers, "SEQ ID NO:X", for each of the contig 

30 sequences disclosed in Table 1A and/or IB. 
Table 1B.1 

The fifth column of Table 1B.1, "ORF (From-To)", provides the location (i.e., 
nucleotide position numbers) within the polynucleotide sequence of SEQ ID NO:X that delineates 
the preferred open reading frame (ORF) that encodes the amino acid sequence shown in the 
35 sequence listing and referenced in Table 1B.1 as SEQ ID NO:Y (column 6). Column 7 of Table 
1B.1 lists residues comprising predicted epitopes contained in the polypeptides encoded by each of 
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the preferred ORFs (SEQ ID NO:Y). Identification of potential immunogenic regions was 
performed according to the method of Jameson and Wolf (CABIOS, 4; 181-186 (1988)); 
specifically, the Genetics Computer Group (GCG) implementation of this algorithm, embodied in 
the program PEPTIDESTRUCTURE (Wisconsin Package vlO.0, Genetics Computer Group 
5 (GCG), Madison, Wise). This method returns a measure of the probability that a given residue is 
found on the surface of the protein. Regions where the antigenic index score is greater than 0.9 
over at least 6 amino acids are indicated in Table 1B.1 as "Predicted Epitopes". In particular 
embodiments, polypeptides of the invention comprise, or alternatively consist of, one, two, three, 
four, five or more of the predicted epitopes described in Table 1B.1. It will be appreciated that 

10 depending on the analytical criteria used to predict antigenic determinants, the exact address of the 
determinant may vary slightly. Column 8 of Table 1B.1 ("Cytologic Band") provides the 
chromosomal location of polynucleotides corresponding to SEQ ID NO:X. Chromosomal location 
was determined by finding exact matches to EST and cDNA sequences contained in the NCBI 
(National Center for Biotechnology Information) UniGene database. Given a presumptive 

15 chromosomal location, disease locus association was determined by comparison with the Morbid 
Map, derived from Online Mendelian Inheritance in Man (Online Mendelian Inheritance in Man, 
OMIM™. McKusick-Nathans Institute for Genetic Medicine, Johns Hopkins University 
(Baltimore, MD) and National Center for Biotechnology Information, National Library of 
Medicine (Bethesda, MD) 2000. World Wide Web URL: http://www.ncbi.nlm.nih.gov/omim/). If 

20 the putative chromosomal location of the Query overlaps with the chromosomal location of a 
Morbid Map entry, an OMIM identification number is disclosed in Table 1B.1, column 9 labeled 
"OMIM Disease Reference(s)". A key to the OMIM reference identification numbers is provided 
in Table 5. 

Table 1B.2 

25 Column 5 of Table IB. 2, 'Tissue Distribution" shows the expression profile of tissue, 

cells, and/or cell line libraries which express the polynucleotides of the invention. The first code 
number shown in Table 1B.2 column 5 (preceding the colon), represents the tissue/cell source 
identifier code corresponding to the key provided in Table 4. Expression of these polynucleotides 
was not observed in the other tissues and/or cell libraries tested. The second number in column 5 

30 (following the colon), represents the number of times a sequence corresponding to the reference 
polynucleotide sequence (e.g., SEQ ID NO:X) was identified in the corresponding tissue/cell 
source. Those tissue/cell source identifier codes in which the first two letters are "AR" designate 
information generated using DNA array technology. Utilizing this technology, cDNAs were 
amplified by PCR and then transferred, in duplicate, onto the array. Gene expression was assayed 

35 through hybridization of first strand cDNA probes to the DNA array. cDNA probes were generated 
from total RNA extracted from a variety of different tissues and cell lines. Probe synthesis was 
performed in the presence of 33 P dCTP, using oligo(dT) to prime reverse transcription. After 
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hybridization, high stringency washing conditions were employed to remove non-specific hybrids 
from the array. The remaining signal, emanating from each gene target, was measured using a 
Phosphorimager. Gene expression was reported as Phosphor Stimulating Luminescence (PSL) 
which reflects the level of phosphor signal generated from the probe hybridized to each of the gene 
targets represented on the array. A local background signal subtraction was performed before the 
total signal generated from each array was used to normalize gene expression between the 
different hybridizations. The value presented after "[array code]:" represents the mean of the 
duplicate values, following background subtraction and probe normalization. One of skill in the 
art could routinely use this information to identify normal and/or diseased tissue(s) which show a 
predominant expression pattern of the corresponding polynucleotide of the invention or to identify 
polynucleotides which show predominant and/or specific tissue and/or cell expression. 

Description of Table 1C 

Table 1C summarizes additional polynucleotides encompassed by the invention 
(including cDNA clones related to the sequences (Clone ID:), contig sequences (contig identifier 
(Contig ID:) contig nucleotide sequence identifiers (SEQ ID NO:X)), and genomic sequences 
(SEQ ID NO:B). The first column provides a unique clone identifier, "Clone ED:", for a cDNA 
clone related to each contig sequence. The second column provides the sequence identifier, "SEQ 
ID NO:X" for each contig sequence. The third column provides a unique contig identifier, 
"Contig ID:" for each contig sequence. The fourth column, provides a BAC identifier "BAC ID 
NO:A" for the BAC clone referenced in the corresponding row of the table. The fifth column 
provides the nucleotide sequence identifier, "SEQ ID NO:B" for a fragment of the BAC clone 
identified in column four of the corresponding row of the table. The sixth column, "Exon From- 
To", provides the location (i.e., nucleotide position numbers) within the polynucleotide sequence 
of SEQ ID NO:B which delineate certain polynucleotides of the invention that are also exemplary 
members of polynucleotide sequences that encode polypeptides of the invention (e.g., polypeptides 
containing amino acid sequences encoded by the polynucleotide sequences delineated in column 
six, and fragments and variants thereof). 

Description of Table ID 

Table ID: In preferred embodiments, the present invention encompasses a method of 
detecting, preventing, diagnosing, prognosticating, treating, and/or ameliorating cancer and other 
hyperproliferative disorders; comprising administering to a patient in which such treatment, 
prevention, or amelioration is desired a protein, nucleic acid, or antibody of the invention (or 
fragment or variant thereof) represented by Table 1A, Table IB, and Table 1C, in an amount 
effective to detect, prevent, diagnose, prognosticate, treat, and/or ameliorate the disease or 
disorder. 
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As indicated in Table ID, the polynucleotides, polypeptides, agonists, or antagonists of the 
present invention (including antibodies) can be used in assays to test for one or more biological 
activities. If these polynucleotides and polypeptides do exhibit activity in a particular assay, it is 
likely that these molecules may be involved in the diseases associated with the biological activity. 
5 Thus, the polynucleotides or polypeptides, or agonists or antagonists thereof (including antibodies) 
could be used to treat the associated disease. 

Table ID provides information related to biological activities for polynucleotides and 
polypeptides of the invention (including antibodies, agonists, and/or antagonists thereof). Table 
ID also provides information related to assays which may be used to test polynucleotides and 

10 polypeptides of the invention (including antibodies, agonists, and/or antagonists thereof) for the 
corresponding biological activities. The first column ("Gene No.") provides the gene number in 
the application for each clone identifier. The second column ("cDNA Clone ID: M ) provides the 
unique clone identifier for each clone as previously described and indicated in Tables 1A, IB, and 
1C. The third column ("AA SEQ ID NO:Y") indicates the Sequence Listing SEQ ID Number for 

15 polypeptide sequences encoded by the corresponding cDNA clones (also as indicated in Tables 
1A, IB, and 2). The fourth column ("Biological Activity") indicates a biological activity 
corresponding to the indicated polypeptides (or polynucleotides encoding said polypeptides). The 
fifth column ("Exemplary Activity Assay") further describes the corresponding biological activity 
and provides information pertaining to the various types of assays which may be performed to test, 

20 demonstrate, or quantify the corresponding biological activity. Table ID describes the use of 
FMAT technology, inter alia, for testing or demonstrating various biological activities. 
Fluorometric microvolume assay technology (FMAT) is a fluorescence-based system which 
provides a means to perform nonradioactive cell- and bead-based assays to detect activation of cell 
signal transduction pathways. This technology was designed specifically for ligand binding and 

25 immunological assays. Using this technology, fluorescent cells or beads at the bottom of the well 
are detected as localized areas of concentrated fluorescence using a data processing system. 
Unbound flurophore comprising the background signal is ignored, allowing for a wide variety of 
homogeneous assays. FMAT technology may be used for peptide ligand binding assays, 
immunofluorescence, apoptosis, cytotoxicity, and bead-based immunocapture assays. See, 

30 Miraglia S et. al., "Homogeneous cell and bead based assays for highthroughput screening using 
flourometric microvolume assay technology," Journal of Biomolecular Screening; 4:193-204 
(1999). In particular, FMAT technology may be used to test, confirm, and/or identify the ability of 
polypeptides (including polypeptide fragments and variants) to activate signal transduction 
pathways. For example, FMAT technology may be used to test, confirm, and/or identify the 

35 ability of polypeptides to upregulate production of immunomodulatory proteins (such as, for 
example, interleukins, GM-CSF, Rantes, and Tumor Necrosis factors, as well as other cellular 
regulators (e.g. insulin)). 



WO 02/102993 



PCT7US02/08123 



Table ID also describes the use of kinase assays for testing, demonstrating, or quantifying 
biological activity. In this regard, the phosphorylation and de-phosphorylation of specific amino 
acid residues (e.g. Tyrosine, Serine, Threonine) on cell-signal transduction proteins provides a fast, 
reversible means for activation and de-activation of cellular signal transduction pathways. 
Moreover, cell signal transduction via phosphorylation/de-phosphorylation is crucial to the 
regulation of a wide variety of cellular processes (e.g. proliferation, differentiation, migration, 
apoptosis, etc.). Accordingly, kinase assays provide a powerful tool useful for testing, confirming, 
and/or identifying polypeptides (including polypeptide fragments and variants) that mediate cell 
signal transduction events via protein phosphorylation. See e.g., Forrer, P., Tamaskovic R., and 
Jaussi, R. "Enzyme-Linked Immunosorbent Assay for Measurement of JNK, ERK, and p38 Kinase 
Activities" Biol. Chem. 379(8-9): 1101-1110(1998). 

Description of Table IE 

Polynucleotides encoding polypeptides of the present invention can be used in assays to 
test for one or more biological activities. One such biological activity which may be tested 
includes the ability of polynucleotides and polypeptides of the invention to stimulate up-regulation 
or down-regulation of expression of particular genes and proteins. Hence, if polynucleotides and 
polypeptides of the present invention exhibit activity in altering particular gene and protein 
expression patterns, it is likely that these polynucleotides and polypeptides of the present invention 
may be involved in, or capable of effecting changes in, diseases associated with the altered gene 
and protein expression profiles. Hence, polynucleotides, polypeptides, or antibodies of the present 
invention could be used to treat said associated diseases. 

TaqMan® assays may be performed to assess the ability of polynucleotides (and 
polypeptides they encode) to alter the expression pattern of particular "target" genes. TaqMan® 
reactions are performed to evaluate the ability of a test agent to induce or repress expression of 
specific genes in different cell types. TaqMan® gene expression quantification assays 
('TaqMan® assays") are well known to, and routinely performed by, those of ordinary skill in the 
art. TaqMan® assays are performed in a two step reverse transcription / polymerase chain 
reaction (RT-PCR). In the first (RT) step, cDNA is reverse transcribed from total RNA samples 
using random hexamer primers. In the second (PCR) step, PCR products are synthesized from the 
cDNA using gene specific primers. 

To quantify gene expression the Taqman® PCR reaction exploits the 5* nuclease activity 
of AmpliTaq Gold® DNA Polymerase to cleave a Taqman® probe (distinct from the primers) 
during PCR. The Taqman® probe contains a reporter dye at the 5'-end of the probe and a 
quencher dye at the 3' end of the probe. When the probe is intact, the proximity of the reporter 
dye to the quencher dye results in suppression of the reporter fluorescence. During PCR, if the 
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target of interest is present, the probe specifically anneals between the forward and reverse primer 
sites. AmpliTaq Fold DNA Polymerase then cleaves the probe between the reporter and quencher 
when the probe hybridizes to the target, resulting in increased fluorescence of the reporter (see 
Figure 2). Accumulation of PCR products is detected directly by monitoring the increase in 
5 fluorescence of the reporter dye. 

After the probe fragments are displaced from the target, polymerization of the strand 
continues. The 3' -end of the probe is blocked to prevent extension of the probe during PCR. This 
process occurs in every cycle and does not interfere with the exponential accumulation of product. 
The increase in fluorescence signal is detected only if the target sequence is complementary to the 
10 probe and is amplified during PCR. Because of these requirements, any nonspecific amplification 
is not detected. 

For test sample preparation, vector controls or constructs containing the coding sequence 
for the gene of interest are transfected into cells, such as for example 293T cells, and supernatants 
collected after 48 hours. For cell treatment and RNA isolation, multiple primary human cells or 

15 human cell lines are used; such cells may include but are not limited to, Normal Human Dermal 
Fibroblasts, Aortic Smooth Muscle, Human Umbilical Vein Endothelial Cells, HepG2, Daudi, 
Jurkat, U937, Caco, and THP-1 cell lines. Cells are plated in growth media and growth is arrested 
by culturing without media change for 3 days, or by switching cells to low serum media and 
incubating overnight. Cells are treated for 1, 6, or 24 hours with either vector control supernatant 

20 or sample supernatant (or purified/partially purified protein preparations in buffer). Total RNA is 
isolated; for example, by using Trizol extraction or by using the Ambion RNAqueous(TM)-4PCR 
RNA isolation system. Expression levels of multiple genes are analyzed using TAQMAN, and 
expression in the test sample is compared to control vector samples to identify genes induced or 
repressed. Each of the above described techniques are well known to, and routinely performed by, 

25 those of ordinary skill in the art. 

Table IE indicates particular disease classes and preferred indications for which 
polynucleotides, polypeptides, or antibodies of the present invention may be used in detecting, 
diagnosing, preventing, treating and/or ameliorating said diseases and disorders based on "target" 
gene expression patterns which may be up- or down-regulated by polynucleotides (and the 

30 encoded polypeptides) corresponding to each indicated cDNA Clone ID (shown in Table IE, 
Column 2). 

Thus, in preferred embodiments, the present invention encompasses a method of 
detecting, diagnosing, preventing, treating, and/or ameliorating a disease or disorder listed in the 
"Disease Class" and/or "Preferred Indication" columns of Table IE; comprising administering to a 
35 patient in which such detection, diagnosis, prevention, or treatment is desired a protein, nucleic 
acid, or antibody of the invention (or fragment or variant thereof) in an amount effective to detect, 
diagnose, prevent, treat, or ameliorate the disease or disorder. The first and second columns of 
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Table ID show the "Gene No." and "cDNA Clone ID No.", respectively, indicating certain nucleic 
acids and proteins (or antibodies against the same) of the invention (including polynucleotide, 
polypeptide, and antibody fragments or variants thereof) that may be used in detecting, diagnosing, 
preventing, treating, or ameliorating the disease(s) or disorders) indicated in the corresponding 
5 row in the "Disease Class" or "Preferred Indication" Columns of Table IE. 

In another embodiment, the present invention also encompasses methods of detecting, 
diagnosing, preventing, treating, or ameliorating a disease or disorder listed in the "Disease Class" 
or "Preferred Indication" Columns of Table IE; comprising administering to a patient 
combinations of the proteins, nucleic acids, or antibodies of the invention (or fragments or variants 
10 thereof), sharing similar indications as shown in the corresponding rows in the "Disease Class" or 
"Preferred Indication" Columns of Table IE. 

The "Disease Class" Column of Table IE provides a categorized descriptive heading 
for diseases, disorders, and/or conditions (more fully described below) that may be detected, 
diagnosed, prevented, treated, or ameliorated by a protein, nucleic acid, or antibody of the 
1 5 invention (or fragment or variant thereof). 

The "Preferred Indication" Column of Table IE describes diseases, disorders, and/or 
conditions that may be detected, diagnosed, prevented, treated, or ameliorated by a protein, nucleic 
acid, or antibody of the invention (or fragment or variant thereof). 

The "Cell Line" and "Exemplary Targets" Columns of Table IE indicate particular cell 
20 lines and target genes, respectively, which may show altered gene expression patterns (i.e., up- or 
down-regulation of the indicated target gene) in Taqman assays, performed as described above, 
utilizing polynucleotides of the cDNA Clone ID shown in the corresponding row. Alteration of 
expression patterns of the indicated "Exemplary Target" genes is correlated with a particular 
"Disease Class" and/or "Preferred Indication" as shown in the corresponding row under the 
25 respective column headings. 

The "Exemplary Accessions" Column indicates GenBank Accessions (available online 
through the National Center for Biotechnology Information (NCBI) at 
http://www.ncbi.nlm.nih.govA which correspond to the "Exemplary Targets" shown in the 
adjacent row. 

30 The recitation of "Cancer" in the "Disease Class" Column indicates that the 

corresponding nucleic acid and protein, or antibody against the same, of the invention (or fragment 
or variant thereof) may be used for example, to detect, diagnose, prevent, treat, and/or ameliorate 
neoplastic diseases and/or disorders (e.g., leukemias, cancers, etc., as described below under 
"Hyperproliferative Disorders"). 

35 The recitation of "Immune" in the "Disease Class" column indicates that the 

corresponding nucleic acid and protein, or antibody against the same, of the invention (or fragment 
or variant thereof), may be used for example, to detect, diagnose, prevent, treat, and/or ameliorate 
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diseases and/or disorders relating to neoplastic diseases (e.g., as described below under 
"Hyperproliferative Disorders"), blood disorders (e.g., as described below under "Immune 
Activity" "Cardiovascular Disorders" and/or "Blood-Related Disorders"), and infections (e.g., as 
described below under "Infectious Disease"). 
5 The recitation of "Angiogenesis" in the "Disease Class" column indicates that the 

corresponding nucleic acid and protein, or antibody against the same, of the invention (or fragment 
or variant thereof), may be used for example, to detect, diagnose, treat, prevent, and/or ameliorate 
diseases and/or disorders relating to neoplastic diseases (e.g., as described below under 
"Hyperproliferative Disorders"), diseases and/or disorders of the cardiovascular system (e.g., as 

10 described below under "Cardiovascular Disorders"), diseases and/or disorders involving cellular 
and genetic abnormalities (e.g., as described below under "Diseases at the Cellular Level"), 
diseases and/or disorders involving angiogenesis (e.g., as described below under "Anti- 
Angiogenesis Activity"), to promote or inhibit cell or tissue regeneration (e.g., as described below 
under "Regeneration"), or to promote wound healing (e.g., as described below under "Wound 

15 Healing and Epithelial Cell Proliferation"). 

The recitation of "Diabetes" in the "Disease Class" column indicates that the 
corresponding nucleic acid and protein, or antibody against the same, of the invention (or fragment 
or variant thereof), may be used for example, to detect, diagnose, treat, prevent, and/or ameliorate 
diabetes (including diabetes mellitus types I and II), as well as diseases and/or disorders associated 

20 with, or consequential to, diabetes (e.g. as described below under "Endocrine Disorders," "Renal 
Disorders," and "Gastrointestinal Disorders"). 

Description of Table 2 

Table 2 summarizes homology and features of some of the polypeptides of the invention. 

25 The first column provides a unique clone identifier, "Clone ID:", corresponding to a cDNA clone 
disclosed in Table 1A or Table IB. The second column provides the unique contig identifier, 
"Contig ID:" corresponding to contigs in Table IB and allowing for correlation with the 
information in Table IB. The third column provides the sequence identifier, "SEQ ID NO:X", for 
the contig polynucleotide sequence. The fourth column provides the analysis method by which the 

30 homology/identity disclosed in the Table was determined. Comparisons were made between 
polypeptides encoded by the polynucleotides of the invention and either a non-redundant protein 
database (herein referred to as "NR"), or a database of protein families (herein referred to as 
"PFAM") as further described below. The fifth column provides a description of the PFAM/NR 
hit having a significant match to a polypeptide of the invention. Column six provides the 

35 accession number of the PFAM/NR hit disclosed in the fifth column. Column seven, 
"Score/Percent Identity", provides a quality score or the percent identity, of the hit disclosed in 
columns five and six. Columns 8 and 9, "NT From" and "NT To" respectively, delineate the 
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polynucleotides in "SEQ ID NO:X" that encode a polypeptide having a significant match to the 
PFAM/NR database as disclosed in the fifth and sixth columns. In specific embodiments 
polypeptides of the invention comprise, or alternatively consist of, an amino acid sequence 
encoded by a polynucleotide in SEQ ID NO:X as delineated in columns 8 and 9, or fragments or 
5 variants thereof. 

Description of Table 3 

Table 3 provides polynucleotide sequences that may be disclaimed according to certain 
embodiments of the invention. The first column provides a unique clone identifier, "Clone ID", 

10 for a cDNA clone related to contig sequences disclosed in Table IB. The second column provides 
the sequence identifier, "SEQ ID NO:X", for contig sequences disclosed in Table 1 A and/or Table 
IB. The third column provides the unique contig identifier, "Contig ID:", for contigs disclosed in 
Table IB. The fourth column provides a unique integer 'a* where 'a' is any integer between 1 and 
the final nucleotide minus 15 of SEQ ID NO:X, and the fifth column provides a unique integer 'b* 

15 where l b* is any integer between 15 and the final nucleotide of SEQ ID NO.X, where both a and b 
correspond to the positions of nucleotide residues shown in SEQ ID NO:X, and where b is greater 
than or equal to a + 14. For each of the polynucleotides shown as SEQ ID NO:X, the uniquely 
defined integers can be substituted into the general formula of a-b, and used to describe 
polynucleotides which may be preferably excluded from the invention. In certain embodiments, 

20 preferably excluded from the invention are at least one, two, three, four, five, ten, or more of the 
polynucleotide sequence(s) having the accession numbers) disclosed in the sixth column of this 
Table (including for example, published sequence in connection with a particular BAC clone). In 
further embodiments, preferably excluded from the invention are the specific polynucleotide 
sequence(s) contained in the clones corresponding to at least one, two, three, four, five, ten, or 

25 more of the available material having the accession numbers identified in the sixth column of this 
Table (including for example, the actual sequence contained in an identified BAC clone). 

Description of Table 4 

Table 4 provides a key to the tissue/cell source identifier code disclosed in Table 1B.2, 
30 column 5. Column 1 of Table 4 provides the tissue/cell source identifier code disclosed in Table 
1B.2, Column 5. Columns 2-5 provide a description of the tissue or cell source. Note that 
"Description" and "Tissue" sources (i.e. columns 2 and 3) having the prefix "a_" indicates organs, 
tissues, or cells derived from "adult" sources. Codes corresponding to diseased tissues are 
indicated in column 6 with the word "disease." The use of the word "disease" in column 6 is non- 
35 limiting. The tissue or cell source may be specific (e.g. a neoplasm), or may be disease-associated 
(e.g., a tissue sample from a normal portion of a diseased organ). Furthermore, tissues and/or cells 
lacking the "disease" designation may still be derived from sources directly or indirectly involved 
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in a disease state or disorder, and therefore may have a further utility in that disease state or 
disorder. In numerous cases where the tissue/cel! source is a library, column 7 identifies the vector 
used to generate the library. 

5 Description of Table 5 

Table 5 provides a key to the OMIM reference identification numbers disclosed in Table 
1B.1, column 9. OMIM reference identification numbers (Column 1) were derived from Online 
Mendelian Inheritance in Man (Online Mendelian Inheritance in Man, OMIM. McKusick-Nathans 
Institute for Genetic Medicine, Johns Hopkins University (Baltimore, MD) and National Center 
10 for Biotechnology Information, National Library of Medicine, (Bethesda, MD) 2000. World Wide 
Web URL: http://www.ncbi.nlm.nih.gov/omim/). Column 2 provides diseases associated with the 
cytologic band disclosed in Table 1B.1, column 8, as determined using the Morbid Map database. 

Description of Table 6 

15 Table 6 summarizes some of the ATCC Deposits, Deposit dates, and ATCC designation 

numbers of deposits made with the ATCC in connection with the present application. These 
deposits were made in addition to those described in the Table 1 A. 

Description of Table 7 

20 Table 7 shows the cDNA libraries sequenced, and ATCC designation numbers and vector 

information relating to these cDNA libraries. 

The first column shows the first four letters indicating the Library from which each library 

clone was derived. The second column indicates the catalogued tissue description for the 

corresponding libraries. The third column indicates the vector containing the corresponding 
25 clones. The fourth column shows the ATCC deposit designation for each libray clone as indicated 

by the deposit information in Table 6. 

Definitions 

30 The following definitions are provided to facilitate understanding of certain terms used 

throughout this specification. 

In the present invention, "isolated" refers to material removed from its original 
environment (e.g., the natural environment if it is naturally occurring), and thus is altered "by the 
hand of man" from its natural state. For example, an isolated polynucleotide could be part of a 

35 vector or a composition of matter, or could be contained within a cell, and still be "isolated" 
because that vector, composition of matter, or particular cell is not the original environment of the 
polynucleotide. The term "isolated" does not refer to genomic or cDNA libraries, whole cell total 
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or mRNA preparations, genomic DNA preparations (including those separated by electrophoresis 
and transferred onto blots), sheared whole cell genomic DNA preparations or other compositions 
where the art demonstrates no distinguishing features of the polynucleotide/sequences of the 
present invention. 

5 In the present invention, a "secreted" protein refers to those proteins capable of being 

directed to the ER, secretory vesicles, or the extracellular space as a result of a signal sequence, as 
well as those proteins released into the extracellular space without necessarily containing a signal 
sequence. If the secreted protein is released into the extracellular space, the secreted protein can 
undergo extracellular processing to produce a "mature" protein. Release into the extracellular 

10 space can occur by many mechanisms, including exocytosis and proteolytic cleavage. 

As used herein, a "polynucleotide" refers to a molecule having a nucleic acid sequence 
encoding SEQ ID NO:Y or a fragment or variant thereof (e.g., the polypeptide delinated in 
columns fourteen and fifteen of Table 1A); a nucleic acid sequence contained in SEQ ID NO:X (as 
described in column 5 of Table 1A and/or column 3 of Table IB) or the complement thereof; a 

15 cDNA sequence contained in Clone ID: (as described in column 2 of Table 1A and/or Table IB 
and contained within a library deposited with the ATCC); a nucleotide sequence encoding the 
polypeptide encoded by a nucleotide sequence in SEQ ID NO:B as defined in column 6 (EXON 
From-To) of Table 1C or a fragment or variant thereof; or a nucleotide coding sequence in SEQ ID 
NO:B as defined in column 6 of Table 1C or the complement thereof. For example, the 

20 polynucleotide can contain the nucleotide sequence of the full length cDNA sequence, including 
the 5* and 3* untranslated sequences, the coding region, as well as fragments, epitopes, domains, 
and variants of the nucleic acid sequence. Moreover, as used herein, a "polypeptide" refers to a 
molecule having an amino acid sequence encoded by a polynucleotide of the invention as broadly 
defined (obviously excluding poly-Phenylalanine or poly-Lysine peptide sequences which result 

25 from translation of a polyA tail of a sequence corresponding to a cDNA). 

In the present invention, "SEQ ID NO:X" was often generated by overlapping sequences 
contained in multiple clones (contig analysis). A representative clone containing all or most of the 
sequence for SEQ ID NO:X is deposited at Human Genome Sciences, Inc. (HGS) in a catalogued 
and archived library. As shown, for example, in column 2 of Table IB, each clone is identified by 

30 a cDNA Clone ID (identifier generally referred to herein as Clone ID:). Each Clone ID is unique to 
an individual clone and the Clone ID is all the information needed to retrieve a given clone from 
the HGS library. Table 7 provides a list of the deposited cDNA libraries. One can use the Clone 
ID: to determine the library source by reference to Tables 6 and 7. Table 7 lists the deposited 
cDNA libraries by name and links each library to an ATCC Deposit. Library names contain four 

35 characters, for example, "HTWE." The name of a cDNA clone (Clone ID) isolated from that 
library begins with the same four characters, for example "HTWEP07". As mentioned below, 
Table 1 A and/or Table IB correlates the Clone ID names with SEQ ID NO:X. Thus, starting with 
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an SEQ ID NO:X, one can use Tables 1A, IB, 6, 7, and 9 to determine the corresponding Clone 
ID, which library it came from and which ATCC deposit the library is contained in. Furthermore, 
it is possible to retrieve a given cDNA clone from the source library by techniques known in the 
art and described elsewhere herein. The ATCC is located at 10801 University Boulevard, 
5 Manassas, Virginia 201 10-2209, USA. The ATCC deposits were made pursuant to the terms of the 
Budapest Treaty on the international recognition of the deposit of microorganisms for the purposes 
of patent procedure. 

In specific embodiments, the polynucleotides of the invention are at least 15, at least 30, at 
least 50, at least 100, at least 125, at least 500, or at least 1000 continuous nucleotides but are less 

10 than or equal to 300 kb, 200 kb, 100 kb, 50 kb, 15 kb, 10 kb, 7.5kb, 5 kb, 2.5 kb, 2.0 kb, or 1 kb, in 
length. In a further embodiment, polynucleotides of the invention comprise a portion of the 
coding sequences, as disclosed herein, but do not comprise all or a portion of any intron. In 
another embodiment, the polynucleotides comprising coding sequences do not contain coding 
sequences of a genomic flanking gene (i.e., 5* or 3* to the gene of interest in the genome). In other 

15 embodiments, the polynucleotides of the invention do not contain the coding sequence of more 
than 1000, 500, 250, 100, 50, 25, 20, 15, 10, 5, 4, 3, 2, or 1 genomic flanking gene(s). 

A "polynucleotide" of the present invention also includes those polynucleotides capable of 
hybridizing, under stringent hybridization conditions, to sequences contained in SEQ ED NO:X, or 
the complement thereof (e.g., the complement of any one, two, three, four, or more of the 

20 polynucleotide fragments described herein), the polynucleotide sequence delineated in columns 7 
and 8 of Table 1A or the complement thereof, the polynucleotide sequence delineated in columns 
8 and 9 of Table 2 or the complement thereof, and/or cDNA sequences contained in Clone ID: 
(e.g., the complement of any one, two, three, four, or more of the polynucleotide fragments, or the 
cDNA clone within the pool of cDNA clones deposited with the ATCC, described herein), and/or 

25 the polynucleotide sequence delineated in column 6 of Table 1C or the complement thereof. 
"Stringent hybridization conditions" refers to an overnight incubation at 42 degree C in a solution 
comprising 50% formamide, 5x SSC (750 mM NaCl, 75 mM trisodium citrate), 50 mM sodium 
phosphate (pH 7.6), 5x Denhardt's solution, 10% dextran sulfate, and 20 /ig/ml denatured, sheared 
salmon sperm DNA, followed by washing the filters in O.lx SSC at about 65 degree C. 

30 Also contemplated are nucleic acid molecules that hybridize to the polynucleotides of the 

present invention at lower stringency hybridization conditions. Changes in the stringency of 
hybridization and signal detection are primarily accomplished through the manipulation of 
formamide concentration (lower percentages of formamide result in lowered stringency); salt 
conditions, or temperature. For example, lower stringency conditions include an overnight 

35 incubation at 37 degree C in a solution comprising 6X SSPE (20X SSPE = 3M NaCl; 0.2M 
NaH 2 P0 4 ; 0.02M EDTA, pH 7.4), 0.5% SDS, 30% formamide, 100 ug/ml salmon sperm blocking 
DNA; followed by washes at 50 degree C with 1XSSPE, 0.1% SDS. In addition, to achieve even 
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lower stringency, washes performed following stringent hybridization can be done at higher salt 
concentrations (e.g. 5X SSC). 

Note that variations in the above conditions may be accomplished through the inclusion 
and/or substitution of alternate blocking reagents used to suppress background in hybridization 
5 experiments. Typical blocking reagents include Denhardt's reagent, BLOTTO, heparin, denatured 
salmon sperm DNA, and commercially available proprietary formulations. The inclusion of 
specific blocking reagents may require modification of the hybridization conditions described 
above, due to problems with compatibility. 

Of course, a polynucleotide which hybridizes only to polyA+ sequences (such as any 3' 
10 terminal polyA+ tract of a cDNA shown in the sequence listing), or to a complementary stretch of 
T (or U) residues, would not be included in the definition of "polynucleotide," since such a 
polynucleotide would hybridize to any nucleic acid molecule containing a poly (A) stretch or the 
complement thereof (e.g., practically any double-stranded cDNA clone generated using oligo dT 
as a primer). 

15 The polynucleotide of the present invention can be composed of any polyribonucleotide or 

polydeoxribonucieotide, which may be unmodified RNA or DNA or modified RNA or DNA. For 
example, polynucleotides can be composed of single- and double-stranded DNA, DNA that is a 
mixture of single- and double-stranded regions, single- and double-stranded RNA, and RNA that 
is mixture of single- and double-stranded regions, hybrid molecules comprising DNA and RNA 

20 that may be single-stranded or, more typically, double-stranded or a mixture of single- and double- 
stranded regions. In addition, the polynucleotide can be composed of triple-stranded regions 
comprising RNA or DNA or both RNA and DNA. A polynucleotide may also contain one or 
more modified bases or DNA or RNA backbones modified for stability or for other reasons. 
"Modified" bases include, for example, tritylated bases and unusual bases such as inosine. A 

25 variety of modifications can be made to DNA and RNA; thus, "polynucleotide" embraces 
chemically, enzymatically, or rnetabolically modified forms. 

In specific embodiments, the polynucleotides of the invention are at least 15, at least 30, at 
least 50, at least 100, at least 125, at least 500, or at least 1000 continuous nucleotides but are less 
than or equal to 300 kb, 200 kb, 100 kb, 50 kb, 15 kb, 10 kb, 7.5kb, 5 kb, 2.5 kb, 2.0 kb, or 1 kb, in 

30 length. In a further embodiment, polynucleotides of the invention comprise a portion of the 
coding sequences, as disclosed herein, but do not comprise all or a portion of any intron. In 
another embodiment, the polynucleotides comprising coding sequences do not contain coding 
sequences of a genomic flanking gene (i.e., 5' or 3' to the gene of interest in the genome). In other 
embodiments, the polynucleotides of the invention do not contain the coding sequence of more 

35 than 1000, 500, 250, 100, 50, 25, 20, 15, 10, 5, 4, 3, 2, or 1 genomic flanking gene(s). 

"SEQ ID NO:X M refers to a polynucleotide sequence described in column 5 of Table 1A, 
while "SEQ ID NO: Y" refers to a polypeptide sequence described in column 10 of Table 1 A. SEQ 
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ID NO:X is identified by an integer specified in column 6 of Table 1A. The polypeptide sequence 
SEQ ID NO:Y is a translated open reading frame (ORF) encoded by polynucleotide SEQ ID 
NO:X. The polynucleotide sequences are shown in the sequence listing immediately followed by 
all of the polypeptide sequences. Thus, a polypeptide sequence corresponding to polynucleotide 
5 sequence SEQ ID NO:2 is the first polypeptide sequence shown in the sequence listing. The 
second polypeptide sequence corresponds to the polynucleotide sequence shown as SEQ ID NO:3, 
and so on. 

The polypeptide of the present invention can be composed of amino acids joined to each 
other by peptide bonds or modified peptide bonds, i.e., peptide isosteres, and may contain amino 

10 acids other than the 20 gene-encoded amino acids. The polypeptides may be modified by either 
natural processes, such as posttranslational processing, or by chemical modification techniques 
which are well known in the art. Such modifications are well described in basic texts and in more 
detailed monographs, as well as in a voluminous research literature. Modifications can occur 
anywhere in a polypeptide, including the peptide backbone, the amino acid side-chains and the 

15 amino or carboxyl termini. It will be appreciated that the same type of modification may be 
present in the same or varying degrees at several sites in a given polypeptide. Also, a given 
polypeptide may contain many types of modifications. Polypeptides may be branched, for 
example, as a result of ubiquitination, and they may be cyclic, with or without branching. Cyclic, 
branched, and branched cyclic polypeptides may result from posttranslation natural processes or 

20 may be made by synthetic methods. Modifications include acetylation, acylation, ADP- 
ribosylation, amidation, covalent attachment of flavin, covalent attachment of a heme moiety, 
covalent attachment of a nucleotide or nucleotide derivative, covalent attachment of a lipid or lipid 
derivative, covalent attachment of phosphotidylinositol, cross-linking, cyclization, disulfide bond 
formation, demethylation, formation of covalent cross-links, formation of cysteine, formation of 

25 pyroglutamate, formylation, gamma-carboxylation, glycosylation, GPI anchor formation, 
hydroxylation, iodination, methylation, myristoylation, oxidation, pegylation, proteolytic 
processing, phosphorylation, prenylation, racemization, selenoylation, sulfation, transfer-RNA 
mediated addition of amino acids to proteins such as arginylation, and ubiquitination. (See, for 
instance, PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES, 2nd Ed., T. E. 

30 Creighton, W. H. Freeman and Company, New York (1993); POSTTRANSLATIONAL 
COVALENT MODIFICATION OF PROTEINS, B. C. Johnson, Ed., Academic Press, New 
York, pgs. 1-12 (1983); Seifter et a!., Meth. Enzymol. 182:626-646 (1990); Rattan et al., Ann. 
N.Y. Acad. Sci. 663:48-62 (1992)). 

"SEQ ID NO:X" refers to a polynucleotide sequence described, for example, in Tables 1 A, 

35 Table IB, or Table 2, while "SEQ ID NO: Y" refers to a polypeptide sequence described in column 
1 1 of Table 1 A and or column 6 of Table IB. 1 . SEQ ID NO:X is identified by an integer specified 
in column 4 of Table IB. The polypeptide sequence SEQ ID NO: Y is a translated open reading 
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frame (ORF) encoded by polynucleotide SEQ ID NO:X. "Clone ID:" refers to a cDNA clone 
described in column 2 of Table 1A and/or IB. 

"A polypeptide having functional activity" refers to a polypeptide capable of displaying 
one or more known functional activities associated with a full-length (complete) protein. Such 

5 functional activities include, but are not limited to, biological activity (e.g. activity useful in 
treating, preventing and/or ameliorating cancer and other hyperproliferative disorders), 
antigenicity (ability to bind [or compete with a polypeptide for binding] to an anti-polypeptide 
antibody), immunogenicity (ability to generate antibody which binds to a specific polypeptide of 
the invention), ability to form multimers with polypeptides of the invention, and ability to bind to a 

10 receptor or ligand for a polypeptide. 

The polypeptides of the invention can be assayed for functional activity (e.g. biological 
activity) using or routinely modifying assays known in the art, as well as assays described herein. 
Specifically, one of skill in the art may routinely assay secreted polypeptides (including fragments 
and variants) of the invention for activity using assays as described in the examples section below. 

15 "A polypeptide having biological activity" refers to a polypeptide exhibiting activity 

similar to, but not necessarily identical to, an activity of a polypeptide of the present invention, 
including mature forms, as measured in a particular biological assay, with or without dose 
dependency. In the case where dose dependency does exist, it need not be identical to that of the 
polypeptide, but rather substantially similar to the dose-dependence in a given activity as 

20 compared to the polypeptide of the present invention (i.e., the candidate polypeptide will exhibit 
greater activity or not more than about 25-fold less and, preferably, not more than about tenfold 
less activity, and most preferably, not more than about three-fold less activity relative to the 
polypeptide of the present invention). 

25 TABLES: 

Table 1A 

Table 1A summarizes information concerning certain polynucleotides and polypeptides 
of the invention. The first column provides the gene number in the application for each clone 
identifier. The second column provides a unique clone identifier, "Clone ID:", for a cDNA clone 

30 related to each contig sequence disclosed in Table 1 A. Third column, the cDNA Clones identified 
in the second column were deposited as indicated in the third column (i.e. by ATCC Deposit No:Z 
and deposit date). Some of the deposits contain multiple different clones corresponding to the 
same gene. In the fourth column, "Vector" refers to the type of vector contained in the 
corresponding cDNA Clone identified in the second column. In the fifth column, the nucleotide 

35 sequence identified as "NT SEQ ID NO:X" was assembled from partially homologous 
("overlapping") sequences obtained from the corresponding cDNA clone identified in the second 
column and, in some cases, from additional related cDNA clones. The overlapping sequences 
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were assembled into a single contiguous sequence of high redundancy (usually three to five 
overlapping sequences at each nucleotide position), resulting in a final sequence identified as SEQ 
ID NO:X. In the sixth column, 'Total NT Seq." refers to the total number of nucleotides in the 
contig sequence identified as SEQ ID NO:X." The deposited clone may contain all or most of 

5 these sequences, reflected by the nucleotide position indicated as "5' NT of Clone Seq." (seventh 
column) and the "3' NT of Clone Seq." (eighth column) of SEQ ID NO:X. In the ninth column, 
the nucleotide position of SEQ ID NO:X of the putative start codon (methionine) is identified as 
"5* NT of Start Codon." Similarly , in column ten, the nucleotide position of SEQ ID NO:X of the 
predicted signal sequence is identified as "5' NT of First AA of Signal Pep." In the eleventh 

10 column, the translated amino acid sequence, beginning with the methionine, is identified as "AA 
SEQ ID NO:Y " although other reading frames can also be routinely translated using known 
molecular biology techniques. The polypeptides produced by these alternative open reading 
frames are specifically contemplated by the present invention. 

In the twelfth and thirteenth columns of Table 1A, the first and last amino acid position of 

15 SEQ ID NO: Y of the predicted signal peptide is identified as "First AA of Sig Pep" and "Last AA 
of Sig Pep." In the fourteenth column, the predicted first amino acid position of SEQ ID NO: Y of 
the secreted portion is identified as "Predicted First AA of Secreted Portion". The amino acid 
position of SEQ ID NO: Y of the last amino acid encoded by the open reading frame is identified in 
the fifteenth column as "Last AA of ORF". 

20 SEQ ID NO:X (where X may be any of the polynucleotide sequences disclosed in the 

sequence listing) and the translated SEQ ID NO:Y (where Y may be any of the polypeptide 
sequences disclosed in the sequence listing) are sufficiently accurate and otherwise suitable for a 
variety of uses well known in the art and described further below. For instance, SEQ ID NO:X is 
useful for designing nucleic acid hybridization probes that will detect nucleic acid sequences 

25 contained in SEQ ID NO:X or the cDNA contained in the deposited clone. These probes will also 
hybridize to nucleic acid molecules in biological samples, thereby enabling a variety of forensic 
and diagnostic methods of the invention. Similarly, polypeptides identified from SEQ ID NO:Y 
may be used, for example, to generate antibodies which bind specifically to proteins containing the 
polypeptides and the secreted proteins encoded by the cDNA clones identified in Table 1 A and/or 

30 elsewhere herein 

Nevertheless, DNA sequences generated by sequencing reactions can contain sequencing 
errors. The errors exist as misidentified nucleotides, or as insertions or deletions of nucleotides in 
the generated DNA sequence. The erroneously inserted or deleted nucleotides cause frame shifts 
in the reading frames of the predicted amino acid sequence. In these cases, the predicted amino 

35 acid sequence diverges from the actual amino acid sequence, even though the generated DNA 
sequence may be greater than 99.9% identical to the actual DNA sequence (for example, one base 
insertion or deletion in an open reading frame of over 1000 bases). 
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Accordingly, for those applications requiring precision in the nucleotide sequence or the 
amino acid sequence, the present invention provides not only the generated nucleotide sequence 
identified as SEQ ID NO:X, and the predicted translated amino acid sequence identified as SEQ 
ID NO:Y, but also a sample of plasmid DNA containing a human cDNA of the invention 
5 deposited with the ATCC, as set forth in Table 1A. The nucleotide sequence of each deposited 
plasmid can readily be determined by sequencing the deposited plasmid in accordance with known 
methods 

The predicted amino acid sequence can then be verified from such deposits. Moreover, 
the amino acid sequence of the protein encoded by a particular plasmid can also be directly 
10 determined by peptide sequencing or by expressing the protein in a suitable host cell containing 
the deposited human cDNA, collecting the protein, and determining its sequence. 

Also provided in Table 1A is the name of the vector which contains the cDNA plasmid. 
Each vector is routinely used in the art. The following additional information is provided for 
convenience. 

15 Vectors Lambda Zap (U.S. Patent Nos. 5,128,256 and 5,286,636), Uni-Zap XR (U.S. 

Patent Nos. 5,128, 256 and 5,286,636), Zap Express (U.S. Patent Nos. 5,128,256 and 5,286,636), 
pBluescript (pBS) (Short, J. M. et al., Nucleic Acids Res. 76:7583-7600 (1988); Alting-Mees, M. 
A. and Short, J. M., Nucleic Acids Res. 77:9494 (1989)) and pBK (Alting-Mees, M. A. et al., 
Strategies 5:58-61 (1992)) are commercially available from Stratagene Cloning Systems, Inc., 
20 1 101 1 N. Torrey Pines Road, La Jolla, CA, 92037. pBS contains an ampicillin resistance gene and 
pBK contains a neomycin resistance gene. Phagemid pBS may be excised from the Lambda Zap 
and Uni-Zap XR vectors, and phagemid pBK may be excised from the Zap Express vector. Both 
phagemids may be transformed into E. coli strain XL-1 Blue, also available from Stratagene 

Vectors pSportl, pCMVSport 1.0, pCMVSport 2.0 and pCMVSport 3.0, were obtained 
25 from Life Technologies, Inc., P. O. Box 6009, Gaithersburg, MD 20897. All Sport vectors contain 
an ampicillin resistance gene and may be transformed into E. coli strain DH10B, also available 
from Life Technologies. See, for instance, Gruber, C. E., et al.. Focus 75:59 (1993). Vector 
lafmid BA (Bento Soares, Columbia University, New York, NY) contains an ampicillin resistance 
gene and can be transformed into E. coli strain XL-1 Blue. Vector pCR®2.1, which is available 
30 from Invitrogen, 1600 Faraday Avenue, Carlsbad, CA 92008, contains an ampicillin resistance 
gene and may be transformed into E. coli strain DH10B, available from Life Technologies. See, 
for instance, Clark, J. M, Nuc. Acids Res. 76:9677-9686 (1988) and Mead, D. et al., 
Bio/Technology 9: (1991). 

The present invention also relates to the genes corresponding to SEQ ID NO:X, SEQ ID 
35 NO:Y, and/or a deposited cDNA (cDNA Clone ID). The corresponding gene can be isolated in 
accordance with known methods using the sequence information disclosed herein. Such methods 
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include, but are not limited to, preparing probes or primers from the disclosed sequence and 
identifying or amplifying the corresponding gene from appropriate sources of genomic material. 

Also provided in the present invention are allelic variants, orthologs, and/or species 
homologs. Procedures known in the art can be used to obtain full-length genes, allelic variants, 

5 splice variants, full-length coding portions, orthologs, and/or species homologs of genes 
corresponding to SEQ ID NO:X and SEQ ID NO:Y using information from the sequences 
disclosed herein or the clones deposited with the ATCC. For example, allelic variants and/or 
species homologs may be isolated and identified by making suitable probes or primers from the 
sequences provided herein and screening a suitable nucleic acid source for allelic variants and/or 

10 the desired homologue. 

The present invention provides a polynucleotide comprising, or alternatively consisting of, 
the nucleic acid sequence of SEQ ID NO:X and/or a cDNA contained in ATCC Deposit No.Z. 
The present invention also provides a polypeptide comprising, or alternatively, consisting of, the 
polypeptide sequence of SEQ ID NO.Y, a polypeptide encoded by SEQ ID NO:X, and/or a 

15 polypeptide encoded by a cDNA contained in ATCC deposit No.Z. Polynucleotides encoding a 
polypeptide comprising, or alternatively consisting of the polypeptide sequence of SEQ ID NO:Y, 
a polypeptide encoded by SEQ ID NO.X and/or a polypeptide encoded by the cDNA contained in 
ATCC Deposit No.Z, are also encompassed by the invention. The present invention further 
encompasses a polynucleotide comprising, or alternatively consisting of the complement of the 

20 nucleic acid sequence of SEQ ID NO:X, and/or the complement of the coding strand of the cDNA 
contained in ATCC Deposit No.Z. 
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Table IB (Comprised of Tables 1B.1 and 1B.2) 

The first column in Table 1B.1 and Table 1B.2 provides the gene number in the 
application corresponding to the clone identifier. The second column in Table 1B.1 and Table 1B.2 
provides a unique "Clone ID:" for the cDNA clone related to each contig sequence disclosed in Table 
1B.1 and Table 1B.2. This clone ID references the cDNA clone which contains at least the 5' most 
sequence of the assembled contig and at least a portion of SEQ ID NO:X as determined by directly 
sequencing the referenced clone. The referenced clone may have more sequence than described in the 
sequence listing or the clone may have less. In the vast majority of cases, however, the clone is 
believed to encode a full-length polypeptide. In the case where a clone is not full-length, a full-length 
cDNA can be obtained by methods described elsewhere herein. The third column in Table 1B.1 and 
Table 1B.2 provides a unique "Contig ID" identification for each contig sequence. The fourth column 
in Table 1B.1 and Table 1B.2 provides the "SEQ ID NO:" identifier for each of the contig 
polynucleotide sequences disclosed in Table IB. 

Table 1B.1 

The fifth column in Table 1B.1, "ORF (From-To)", provides the location (i.e., nucleotide 
position numbers) within the polynucleotide sequence "SEQ ID NO:X" that delineate the preferred 
open reading frame (ORF) shown in the sequence listing and referenced in Table 1B.1, column 6, as 
SEQ ID NO:Y. Where the nucleotide position number "To" is lower than the nucleotide position 
number "From", the preferred ORF is the reverse complement of the referenced polynucleotide 
sequence. The sixth column in Table 1B.1 provides the corresponding SEQ ID NO:Y for the 
polypeptide sequence encoded by the preferred ORF delineated in column 5. In one embodiment, the 
invention provides an amino acid sequence comprising, or alternatively consisting of, a polypeptide 
encoded by the portion of SEQ ID NO:X delineated by "ORF (From-To)". Also provided are 
polynucleotides encoding such amino acid sequences and the complementary strand thereto. Column 
7 in Table 1B.1 lists residues comprising epitopes contained in the polypeptides encoded by the 
preferred ORF (SEQ ID NO:Y), as predicted using the algorithm of Jameson and Wolf, (1988) Comp. 
Appl. Biosci. 4:181-186. The Jameson-Wolf antigenic analysis was performed using the computer 
program PROTEAN (Version 3.11 for the Power Macintosh, DNASTAR, Inc., 1228 South Park 
Street Madison, WI). In specific embodiments, polypeptides of the invention comprise, or 
alternatively consist of, at least one, two, three, four, five or more of the predicted epitopes as 
described in Table IB. It will be appreciated that depending on the analytical criteria used to predict 
antigenic determinants, the exact address of the determinant may vary slightly. 

Column 8 in Table 1B.1 provides a chromosomal map location for certain 
polynucleotides of the invention. Chromosomal location was determined by finding exact matches to 
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EST and cDNA sequences contained in the NCBI (National Center for Biotechnology Information) 
UniGene database. Each sequence in the UniGene database is assigned to a "cluster"; all of the ESTs, 
cDNAs, and STSs in a cluster are believed to be derived from a single gene. Chromosomal mapping 
data is often available for one or more sequence(s) in a UniGene cluster; this data (if consistent) is 
then applied to the cluster as a whole. Thus, it is possible to infer the chromosomal location of a new 
polynucleotide sequence by determining its identity with a mapped UniGene cluster. 

A modified version of the computer program BLASTN (Altshul, et al M J. Mol. Biol. 
215:403-410 (1990), and Gish, and States, Nat. Genet. 3:266-272) (1993) was used to search the 
UniGene database for EST or cDNA sequences that contain exact or near-exact matches to a 
polynucleotide sequence of the invention (the 'Query'). A sequence from the UniGene database (the 
'Subject') was said to be an exact match if it contained a segment of 50 nucleotides in length such that 
48 of those nucleotides were in the same order as found in the Query sequence. If all of the matches 
that met this criteria were in the same UniGene cluster, and mapping data was available for this 
cluster, it is indicated in Table IB under the heading "Cytologic Band". Where a cluster had been 
further localized to a distinct cytologic band, that band is disclosed; where no banding information 
was available, but the gene had been localized to a single chromosome, the chromosome is disclosed. 

Once a presumptive chromosomal location was determined for a polynucleotide of the 
invention, an associated disease locus was identified by comparison with a database of diseases which 
have been experimentally associated with genetic loci. The database used was the Morbid Map, 
derived from OMLM™ and National Center for Biotechnology Information, National Library of 
Medicine (Bethesda, MD) 2000;. If the putative chromosomal location of a polynucleotide of the 
invention (Query sequence) was associated with a disease in the Morbid Map database, an OMIM 
reference identification number was noted in column 9, Table 1B.1, labelled "OMIM Disease 
Reference(s). Table 5 is a key to the OMIM reference identification numbers (column 1), and 
provides a description of the associated disease in Column 2. 

Table 1B.2 

Column 5, in Table 1B.2, provides an expression profile and library codexount for each of 
the contig sequences (SEQ ID NO:X) disclosed in Table IB, which can routinely be combined with 
the information provided in Table 4 and used to determine the tissues, cells, and/or cell line libraries 
which predominantly express the polynucleotides of the invention. The first number in Table 1B.2, 
column 5 (preceding the colon), represents the tissue/cell source identifier code corresponding to the 
code and description provided in Table 4. The second number in column 5 (following the colon) 
represents the number of times a sequence corresponding to the reference polynucleotide sequence 
was identified in the corresponding tissue/cell source. Those tissue/cell source identifier codes in 
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which the first two letters are "AR" designate information generated using DNA array technology. 
Utilizing this technology, cDNAs were amplified by PCR and then transferred, in duplicate, onto the 
array. Gene expression was assayed through hybridization of first strand cDNA probes to the DNA 
array. cDNA probes were generated from total RNA extracted from a variety of different tissues and 
cell lines. Probe synthesis was performed in the presence of 33 P dCTP, using oligo (dT) to prime 
reverse transcription. After hybridization, high stringency washing conditions were employed to 
remove non-specific hybrids from the array. The remaining signal, emanating from each gene target, 
was measured using a Phosphorimager. Gene expression was reported as Phosphor Stimulating 
Luminescence (PSL) which reflects the level of phosphor signal generated from the probe hybridized 
to each of the gene targets represented on the array. A local background signal subtraction was 
performed before the total signal generated from each array was used to normalize gene expression 
between the different hybridizations. The value presented after "[array code]:" represents the mean of 
the duplicate values, following background subtraction and probe normalization. One of skill in the 
art could routinely use this information to identify normal and/or diseased tissue(s) which show a 
predominant expression pattern of the corresponding polynucleotide of the invention or to identify 
polynucleotides which show predominant and/or specific tissue and/or cell expression. 
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Gln-80 to Pro-87, 
Gly-106 to Gln-113, 
Pro-122 to Lys-127, 
Gln-138to Asn-146. 
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Gln-80 to Pro-87, 
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Gln-138to Asn-146, 
Cys-280 to Lys-287, 
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Ala-70 to Lys-81, 
Gln-100 to Pro-105, 
Val-118to Leu-123, 
Pro-166 to Pro-171, 
Gly-310to Gly-331. 


Arg-26 to Lys-46, 
Ala-70 to Lys-81, 
Phe-92 to Gly-98. 


Glu-91 to Arg-117, 
Lys-124 to Ser-136, 
Tyr-191to Glu-200, 
Glu-265 to Lys-272. 


Glu-91 to Arg-117, 
Lys-124 to Ser-136. 


Glu-25 to Gly-31, 
Tyr-62 to Thr-68, 
Ala-189 to Glu-197, 
Ala-204 to Gln-219. 


Glu-25 to Gly-31, 
Tyr-62 to Thr-68. 


Arg-24 to Arg-31, 
Ile-33 to Trp-41, 
Met-43 to His-52. 


Arg-24 to Arg-31, 
De-33 to Gly-41. 


Arg-24 to Arg-31. 


Arg-45 to Ser-54, 
Ser-78 to Ser-83. 


Leu-36 to Gly-41, 
Lys-51 to Arg-56, 
Arg-58 to Gly-66. • 
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17qll.2 












Leu-2 to Gln-7. 


Asp- 18 to Arg-31, 
Leu-38 to Gln-52. 


Asp- 18 to Arg-31, 
Leu-38 to Leu-53. 


Lys-34 to Glu-39, 
Ile-47 to Ser-53, 
Pro-106toLeu-lll, 
Pro-140toGly-146, 
Glu-195 to Gly-204, 
Leu-281 to Thr-288, 
Glu-291 to Arg-297, 
Tyr-302 to Ile-308. 


Pro-34 to Ser-43, 
Glu-54 to Ser-60. 


Arg-19to Met-24, 
His-64 to Pro-75, 
Glu-82 to Leu-88. 




Ser-74 to Ala-84, 
Gln-156toTyr-161, 
Tyr-184to Asn-189, 
Ser-218to Ue-223, 
Pro-299 to Ser-308, 
His-359 to Thr-368, 
Tyr-390 to Asp-404. 


Thr-49 to Arg-54, 
Leu-147 to Asp-153. 


Leu-37 to Gly-44, 
Thr-137toLeu-144, 
Ala- 178 to Asn-184, 
Asp- 194 to Val-201, 
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| 19ql3.4 | 


13q33 


Asp-421 to Arg-431. 


Ala-1 to AIa-6. | 


Pro-17toHis-22, 
Ser-29 to Ser-39. 


Pro-37 to Asp-53. | 


Pro-33 to Phe-43, 
Pro-48 to Lys-54, 
His-61 to Val-66. 


Glu-23 to Gln-30, 
Asn^2 to Gly-65, 
Thr-84 to Lys-100, 
Glu-105 to Ser-110, 
Arg-132 to Phe-138, 
Pro-159to Arg-172. 




Cys-25 to Asn-36. ! 




Met-1 to Phe-6, 
Arg-44 to Arg-52, 
His-64 to Cys-69, 
Tyr-99 to Gln-147, 
His-158to Gly-169, 
Phe-177 to Asp-182, 
Cys-194 to Cys-202, 
Gly-213to Phe-218, 
Pro-224 to Gly-236, 
Asp-254 to Trp-261, 
Asp-263 to Ala-303, 
Trp-305 to Cys-316, 
Lys-326 to Asp-332, 
Pro-334 to Cys-343, 
Pro-350 to Asp-370, 
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Asp^O to Glu-50, 
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Gly-76 to Leu-83, 
Ala-108 to Glu-113, 
Ala- 126 to Lys-132, 
Gly-145 toLeu-151. 


Thr-23 toPro-29, 
Thr-68 to Pro-76. 












Thr-24 to Leu-33. j 


Thr-24 to Leu-33. 


Arg-54 to Leu-60, 
Ala-73 to Gly-78. 


Ala-19to Val-31, 
Arg-38to Gly-49, 
Ala-61 to Lys-66, 
Tyr-68 to Pro-78, 
Gly-116to Ala-121, 
Asp-154 to Ser-162, 
Glu-173 to Gln-186, 
Phe-194 to Gly-203, 
Pro-207 to Val-212. 


Ala-19to Val-31, 
Arg-38to Gly-49, 
Ala-61 to Lys-66, 
Tyr-68 to Pro-78, 
Gly-116to Ala-121, 
Asp-154 to Ser-162, 
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His-82 to Leu-91, 
Gln-171 to Glu-189, 
Val-203 to Gly-222, 
Pro-263 to Thr-269, 
Ser-282 to Trp-287. 


Pro-40 to Arg-50, 
Ser-72 to Arg-77, 
His-82 to Leu-91, 
Gln-171 to Glu-189, 
Val-203 to Gly-222, 
Pro-263 to Thr-269, 
Ser-282 to Trp-287. 


Arg-32 to Leu-37. | 


Pro-38to Gly-44, 
Phe-56 to Thr-64. 


|Asp-23 to Gly-29. j 




Met-33 to Pro-39, 
Ser-74 toTrp-79. 


Asp-26 to Asn-31, 
Ser-37 to His-49, 
Ala-65 to Ser-73. 




I Phe-84 to Asn-90. 


I Ser-23 to Trp-30. 


| Ser-23 to Trp-30. 






Cys-28 to Pro-33, 
Arg-41 toPro-52, 
Glu-118to Glu-127, 
Tyr-130to Arg-135, 
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Pro-74 to Lys-79, 
Pro-85 to Glu-107, 
Tyr-118to Tyr-136, 
Gln-144toGIn-152, 
Ala-182 to Asn-195, 
Arg-203 to Val-208, 
Leu-212to Ser-217, 
Gly-222 to Val-234. 


Ser-29 to Thr-57, 
Pro-74 to Lys-79, 
Pro-85 to Glu-107, 
Tyr^l 18 to Tyr-136, 
Gln-144toGIn-152, 
Ala-182 to Glu- 188. 




Glu-15 to Arg-23, 
Asn-79 to Gly-84, 
Ser-101 to Gly-106, 
Ser-111 to Asn-116. 


Glu-15 to Arg-23, 
Asn-79 to Gly-84. 


|Pro-255 to Leu-264. 






Pro-22 to Glu-33. 


Phe-30 to Lys-37, 
Pro-43 to Lys-75. 


Arg-24 to Arg-41, 
Pro-56 to Trp-64. 


Pro-68 to Asp-73, 
Gln-92 to Glu-107, 
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Gln-120 to Lys-126. | 


Glu-43 to Asn-49, 
Cys-75 to Lys-88, 
Glu-120 to Asp-125, 
Pro- 182 to Ser-188, 
Pro-210to Gln-216. 


Glu-43 to Asn-49. | 


Gly-35 to Gly-40. 




Asp-61 to Gln-68, 
Gly-180 to Lys-185. 






Pro-1 to Arg-15. 




Met-1 toThr-6, 
Gly-45 to Asn-61, 
Ala-63 to Asn-72. 


Met-1 toThr-6, 
Gly-45 to Asn-74. 


Arg-21 to Thr-29, 
Tyr-56 to Lys-63, 
Ser-93 to Ser-100, 
Glu-109 to Lys-116. 


| Arg-21 to Thr-29. 


Glu-33 to Arg-45. 
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Table 1C summarizes additional polynucleotides encompassed by the invention 
(including cDNA clones related to the sequences (Clone ID:), contig sequences (contig identifier 
(Contig ID:) contig nucleotide sequence identifiers (SEQ ID NO:X)), and genomic sequences 
(SEQ ID NOB). The first column provides a unique clone identifier, "Clone ID:", for a cDNA 
clone related to each contig sequence. The second column provides the sequence identifier, "SEQ 
ID NO:X", for each contig sequence. The third column provides a unique contig identifier, 
"Contig ED:" for each contig sequence. The fourth column, provides a BAC identifier "BAC ID 
NO:A" for the BAC clone referenced in the corresponding row of the table. The fifth column 
provides the nucleotide sequence identifier, "SEQ ID NO:B" for a fragment of the BAC clone 
identified in column four of the corresponding row of the table. The sixth column, "Exon From- 
To'\ provides the location (i.e., nucleotide position numbers) within the polynucleotide sequence 
of SEQ ID NO:B which delineate certain polynucleotides of the invention that are also exemplary 
members of polynucleotide sequences that encode polypeptides of the invention (e.g., polypeptides 
containing amino acid sequences encoded by the polynucleotide sequences delineated in column 
six, and fragments and variants thereof). 



Table 1C 



cDNA Clone 
ID 


SEQ ID 
NO:X 


CONTIG ID: 


BAC ID: A 


SEQID 
NO:B 


EXON 
Fron>To 


HAGAN21 


21 


1026956 


AC011967 


1885 


1-839 


HAGAN21 


21 


1026956 


AC074370 


1886 


1-839 


HAGAN21 


21 


1026956 


AL355151 


1887 


1-837 


HAGAN21 


21 


1026956 


AL121796 


1888 


1-836 


HAGAN21 


21 


1026956 


AC011967 


1889 


1-367 
372-1167 
1180-1791 
3777-1078 
4113^269 


HAGAN21 


21 


1026956 


AC074370 


1890 


1-366 
373-1167 
1180-1793 
3779^081 
4117^273 


HAGAN21 


21 


1026956 


AL355151 


1891 


1-364 
373-1166 
1179-1790 
3780^082 


HAGAN21 


21 


1026956 


AL121796 


1892 


1-367 
374-1165 
1178-1791 
3767-4069 
4105-4262 


HAIBP89 


31 


727543 


AC005214 


1893 


1-228 
817-3471 


HAIBP89 


31 


727543 


AC005214 


1894 


1-539 
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HBCPB32 


56 


1352403 


AC024191 


1895 


1-643 
1421-1636 
4917-5536 


HBCQL32 


57 


1134954 


AC069250 


1896 


1-461 
504-1011 
1964-2424 
2747-2859 
3098-3251 
4239-6717 


HBCQL32 


57 


1134954 


AC069250 


1897 


1-418 


HBINS58 


62 


1352386 


AL096774 


1898 


1-1023 
2010-2239 
2581-2962 
3153-3223 
3324-3493 
3973-4126 


HBINS58 


62 


1352386 


AL096774 


1899 


1-341 


HBINS58 


62 


1352386 


AL096774 


1900 


1-142 


HBMCI50 


69 


668268 


AL139132 


1901 


1-890 


HBMCI50 


69 


668268 


AL359179 


1902 


1-891 


HBMCI50 


69 


668268 


AL139132 


1903 


1-155 


HBMCI50 


69 


668268 


AL359179 


1904 


1-155 


HBOEG11 


71 


1300752 


AL139352 


1905 


1-253 
438-539 
2336-2801 
4986-5209 
5967-6439 
9014-9452 
9829-10084 
10404-10503 
12165-13255 


HBOEG11 


71 


1300752 


AL139352 


1906 


1-559 


HCEFB80 


79 


1143407 


AL022327 


1907 


1-2271 
3506-3658 
4643-4810 
9039-9164 
9382-9509 
10587-10720 
11135-11195 
11265-11716 
14644-15466 
17451-17526 
18012-18114 
20530-20632 
20957-21009 
23696-23785 
25338-25575 
25969-26166 


HCEWE17 


83 


941941 


AL139130 


1908 


1-170 
463-598 
623-1346 
1404-1523 
2059-2159 
2350-2616 
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3068-3254 
3428-3878 


HCOOS80 


96 


1134974 


AC003688 


1909 


1-718 
1054-1158 
1660-1980 
40034073 
4364-4516 
46464749 
48524995 
5121-5213 

5526-5669 
5759-5832 
5850-6176 
67S6-682Q 
7023-7175 
7259-7398 
7531-7711 
8134-8381 
8463-13585 
13691-14323 
144T7- 149 18 


riv^v-/ v/o o \j 


96 


1134974 




1910 


1-138 
273453 
876-1123 
12054456 


HCOOS80 


96 


1134974 


AC003688 


1911 


1-125 
203480 
1463-1647 
2048-2077 
2229-2323 
2725-3784 
38674682 


HCWGU37 


103 


1042325 


AC007459 


1912 


1-242 


HCWGU37 


103 


1042325 


AC022435 


1913 


1-218 
5587-5754 


HCWGU37 


103 


1042325 


AC022051 


1914 


1-294 


HCWGU37 


103 


1042325 


AC023672 


1915 


1-196 


HCWGU37 


103 


1042325 


AC011101 


1916 


1-100 


HCWGU37 


103 


1042325 


AC034243 


1917 


1-312 
2334-2364 


HCWGU37 


103 


1042325 


AC010454 


1918 


1-218 
5588-5755 


HCWGU37 


103 


1042325 


AC026144 


1919 


1-183 


HCWGU37 


103 


1042325 


AC009691 


1920 


1-292 


HCWGU37 


103 


1042325 


AL354696 


1921 


1-181 


HCWGU37 


103 


1042325 


AC073219 


1922 


1-123 


HCWGU37 


103 


1042325 


AC027414 


1923 


1-270 


HCWGU37 


103 


1042325 


AC010454 


1924 


1-303 


HDPWN93 


140 


992925 


AC004590 


1925 


1-276 
489-591 
866-988 
1106-1281 
1323-1444 
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1632-1799 
1866-2016 
2109-2313 
2634-3205 
3360-3472 
3528-3744 
3820-5006 
6580-6919 
7076-7276 
8057-8153 
8318-8680 


HDPWN93 


140 


992925 


AC021491 


1926 


1-275 
488-590 
865-987 
1105-1280 
1322-1443 
1631-1798 
1865-2015 
2108-2312 
2633-3204 
3359-3471 
3527-3743 
3819-5005 
6579-6918 
7075-7275 
8054-8150 
8315-8677 


HDPWN93 


140 


992925 


AC004590 


, 1927 


1-303 
727-1252 
5721-5846 


HDPWN93 


140 


992925 


AC021491 


1928 


1-303 
727-1253 
5723-5848 


HDTEK44 


146 


1025421 


AC022100 


1929 


1-2932 


HDTEK44 


146 


1025421 


AC022100 


1930 


1-353 


HDTFE17 


148 


... 1043391 


AF196972 


1931 


1-74 
391-524 
1481-1536 
1623-1699 
2092-2448 
2537-2611 
3085-3179 
3315-3395 
6429-6514 
6997-7407 
7611-7693 
8316-8774 
9534-9680 
9770-9875 
10373-10876 


HDTFE17 


148 


1043391 


AF196972 


1932 


1-742 


HDTMK50 


151 


1011485 


AL354768 


1933 


1-1340 


HDTMK50 


151 


1011485 


AC012318 


1934 


1-147 


HDTMK50 


151 


1011485 


AL354768 


1935 


1-590 
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HE8QV67 


162 


1050076 


AL133410 


1936 


1-765 
4403-4496 
4696-4813 
5112-5584 
5780-5830 
5850-7766 
7774-8284 
8479-8902 
8986-9110 
9305-9481 
9658-9944 
9998-10106 
10202-12718 
12797-12886 
12974-13063 
13259-14645 
14680-14941 
15625-15714 
15825-15895 
15965-16114 
16204-16772 


HE8QV67 


162 


1050076 


AL133410 


1937 


1-85 
1082-1951 
2761-3118 


HE8QV67 


162 


1050076 


AL133410 


1938 


1-26 
28-267 
828-3952 
41734837 
4930-6955 
7105-7230 
7451-7655 
7842-7947 
8245-8329 
8599-8756 
8855-8940 
9219-9356 
9728-9861 
10190-10231 


HEBBN36 


172 


486120 


AC005180 


1939 


1-341 
704-1559 
1704-3089 
31464166 
4768-4871 
5384-5485 
5535-6182 
6595-7328 


HEBBN36 


172 


486120 


AC002557 


1940 


1-1387 


HEBBN36 


172 


486120 


AC002557 


1941 


1-856 


HEBBN36 


172 


486120 


AC002557 


1942 


1-971 


HETLM70 


193 


1177512 


AC012314 


1943 


143 
861-1031 
1576-1743 
1924-2132 
2203-2432 
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2473-2905 
3177-3360 
3651-4332 
4422-4583 
48304995 
5086-5365 


HETLM70 


193 


1177512 


AC009968 


1944 


1-43 
857-1027 
1570-1737 
1918-2126 
2197-2426 
2467-2899 
3171-3354 
3644^326 
4416-4577 
4824^989 
5080-5360 


; HETLM70 


193 


1177512 


AC012314 


1945 


1-181 
1281-1463 
2719-2983 
3158-3411 
3804-6347 
6745-6879 
7118-7319 
7420-7521 
7859-8305 
8552-8602 
9988-10334 
10415-10778 
11003-11127 
11210-11303 
11334-11832 
13093-13145 
13703-13837 
13918-14152 
15415-15511 
15613-15742 
15998-16087 
16231-16307 
16447-17211 
18520-18796 
21777-22001 


HETLM70 


193 


1177512 


AC009968 


1946 


1-180 
1275-1457 
2712-2976 
3150-3403 
3796-6332 
6730-6864 
7103-7303 
7404-7505 
7843-8289 
8536-8586 
9970-10312 
10393-10756 
10981-11105 
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11188-11805 
13068-13120 
13678-13812 
13905-13994 


HFDZ70 


202 


1043350 


AC005005 


1947 


1-368 
1579-2971 


HF11Z70 


202 


1043350 


AC005005 


1948 


M84 
517-1142 
2842-3176 
3376-3493 
3575-3740 
3873^227 
4728-4935 
5074-5351 
5446-5564 
5772-5960 
7287-7627 
7721-8097 
8218-9325 
12098-12161 
12780-13266 
13482-13666 
11748-13817 
1444*5-14510 
14595-14928 
15658-15754 
15848-15923 
16016-16112 
16512-16660 
21313-21448 
21710-21870 
21899-22470 
22634-22787 
23169-23307 


HFVGE32 


215 


854545 


AL1 60269 


1949 


1-1122 


HFVGE32 


215 


854545 


AL1 38754 


1950 


1-1120 


HHBCS39 


232 


1003028 


AL390960 


1951 


1-2979 


HHBCS39 


232 


1003028 


AL358992 


1952 


1-2983 


HHBCS39 


232 


1003028 


AL358992 


1953 


1-207 


HHEPD24 


238 


498227 


AC025937 


1954 


1-216 


HHGCM76 


250 


662329 


AC003665 


1955 


1-70 
304-609 
900-1090 
1240-1835 
2272-2490 
2581-3598 


HHGCM76 


250 


662329 


! AC003665 


1956 


1-580 
851-995 
1224-1296 
1314-1663 
1930-1975 
2724-2905 
2968-3098 
3283-3328 
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5121-5230 












5331-5689 


HJACG30 


260 


895505 


AC018512 


1957 


1-776 


HJACG30 


260 


895505 


AC022305 


1958 


1-878 


HJACG30 


260 


895505 


AC002518 


1959 


1-150 


HKACM93 


111 


1352383 


AL158848 


1960 


1-431 












4227-4418 












6907-7028 












12393-12788 












13026-13171 












14505-14634 












14659-14701 












15118-15405 












16371-16568 












17704-17888 












18408-18580 


-• 










18868-19021 












19843-20023 












21731-21911 












23724-25211 


HKACM93 


111 


1352383 


AL158848 


1961 


1-2833 












2990-3408 












3932-5958 












5960-6045 












6428-6501 


HKGAT94 


283 


762811 


AC025388 


1962 


1-1040 












1047-2356 












2415-3968 


HKGAT94 


283 


762811 


AL 109945 


1963 


1-1040 












1047-2356 












2415-3968 


HKGAT94 


283 


762811 


AC022307 


1964 


1-1040 












1047-2356 












2415-3968 


HKGAT94 


283 


762811 


AC025388 


1965 


1-506 


T TUT f~* A TTl A 

HKGAT94 


283 


762811 


A. T 1 AAA Jk & 

AL 109945 


1966 


1-506 


HKGAT94 


283 


762811 


* Tf * AAA A r 

AL109945 


1967 


1-456 


HKGAT94 


283 


762811 


AC022307 


1968 


M79 


HKGAT94 


283 


762811 


AC022307 


1969 


1-506 


HLHFR58 


305 


919888 


AC020749 


1970 


1-1006 


HLHFR58 


305 


919888 


AC020749 


1971 


1-336 


HNGBC07 


372 


1037631 


AL022339 


1972 


1-1583 


HNGIH43 


380 


410179 


AC018980 


1973 


1-83 












3147^045 












4401-4443 


HNGIH43 


380 


410179 


AC018977 


1974 


1-604 


HNGIH43 


380 


410179 


AL356243 


1975 


1-83 












3146-1044 












4400-4442 


HNGIH43 


380 


410179 


AC018980 


1976 


1-872 


HNTSY18 


409 


1041383 


AC004877 


1977 


1-175 












342-474 












573-1883 












2536-2632 
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2831-2894 
2999-3231 
5032-5164 
6664-6870 
7288-7881 


HNTSY18 


409 


1041383 


AC004877 


1978 


1-42 

i ly f i j j j 

1575-1698 
1936-1984 
2246-2304 




474 


1 fTC64R0 

1 wJUtOu 


AP0SR870 


1979 


1-150 
412-580 
1115-1724 
1821-2461 
2640-4410 


HOFDF28 


424 


1036480 


AC058820 


1980 


1-533 
676-947 
959-1251 


HOHBY44 


441 


873264 


AC074201 


1981 


1-5280 
5527-5989 
7392-7421 


HOHBY44 


441 


873264 


AC074201 


1982 


1-298 


HPDWP28 


454 


1094609 


AP000067 


1983 


1-818 
981-1337 
1583-1823 
2236-2371 


HPDWP28 


454 


1094609 


AP000067 


1984 


1-129 


HPICB53 


461 


1042309 


AC002351 


1985 


1-82 
959-2236 


HPICB53 


461 


1042309 


AC020997 


1986 


1-1329 


HPICB53 


461 


1042309 


AC002351 


1987 


1-115 


HPICB53 


461 


1042309 


AC020997 


1988 


1-201 
1064-1126 
1665-2153 
2308-3502 


HPJBK12 


462 


1011467 


AC022033 


1989 


1-2649 


HPJBK12 


462 


1011467 


AC013541 


1990 


1-2649 


HPJBK12 


462 


1011467 


AC022033 


1991 


1-190 


HPJBK12 


462 


1011467 


AC013541 


1992 


1-190 


HPJCL22 


463 


1146674 


AC037447 


1993 


1-102 
373-826 
995-1315 
14S0-1567 
2189-2515 
2599-2778 
3138-4132 
4537-4681 
4864-4998 
5144-5324 
5394-6211 
6816-6941 
7472-7647 
7791-8885 
9056-9368 
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9506-9733 












9799-10100 












10277-10988 












11213-11751 












11783-11838 












11875-12474 












12592-13077 


HPJCL22 


463 


1146674 


AC022400 


1994 


1-102 












373-826 












995-1315 












1450-1567 












2189-2515 












2599-2778 












3138^132 












4537^681 












4864-4998 












5144-5324 












5394-6211 












6816-6941 












7472-7647 












7791-8885 












9056-9368 












9506-9733 












9799-10100 












10277-10988 












11213-11751 












11783-11837 












11874-12473 












12591-13076 


HPJCL22 


463 


1 146674 


AC037447 


1995 


1-207 


HPJCL22 


463 


1 146674 


AC037447 


1996 


1-2124 


HPJCL22 


463 


1 146674 


AC022400 


1997 


1-207 


HPJCL22 


463 


1146674 


AC022400 


1998 


1-2124 












2470-2567 












2865-2971 


HPJHX20 


465 


1352420 


AL080251 


1999 


1-1821 


flrJliAZU 


4oj 


1352420 


AL 139283 


2000 


1-1821 


HPJEX20 


465 


1352420 


ALO80251 


2001 


1-313 


HPJEX20 


465 


1352420 


AL139283 


2002 


1-313 


Mr WA Y4o 


475 


1001560 


AC019036 


2003 


1-1399 


HrWAY4o 


475 


1001560 


AC067828 


2004 


1-1399 


HPWAY46 


475 


1001560 


AC019036 


2005 


1-788 


rlrWA Y4o 


475 


1001560 


AC067828 


2006 


1-788 


HSAUK57 


487 


772554 


AC008860 


2007 


1-1344 


HSAUK57 


487 


772554 


AC025444 


2008 


1-1344 


HSAUK57 


487 


772554 


AC008860 


2009 


1-340 


HSAUK57 


487 


772554 


AC025444 


2010 


1-340 


HSAWD74 


491 


460527 


AC004951 


2011 


1-1651 












1740-2593 


HSAWD74 


491 


460527 


AC004951 


2012 


1-149 


HSAWD74 


491 


460527 


AC004951 


2013 


1-5057 












5082-8353 












8404-8996 


HSDJL42 


503 


1036471 


AC008676 


2014 


1-56 
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571-2959 


HSLJG37 


519 


1016920 


AC022608 


2015 


1-2406 


HSLJG37 


519 


1016920 


AC022608 


2016 


1-53 
430-718 


HSUG37 


519 


1016920 


AC022608 


2017 


1-351 


HSODE04 


520 


906081 


Z99289 


2018 


1-1365 


HSXEQ06 


535 


1016924 


AL390254 


2019 


1-159 
3226-4594 
5783-7254 
7340-7720 
8172-13712 


HSXEQ06 


535 


1016924 


AL356017 


2020 


1-73 
505-680 
1625-2403 
5814-5972 
9035-10403 
11592-13063 
13149-13529 
13981-19521 


HSXEQ06 


535 


1016924 


AL390254 


2021 


1-126 


HSXEQ06 


535 


1016924 


AL356017 


2022 


1-126 


HSXEQ06 


535 


1016924 


AL356017 


2023 


1-42 
674-828 
3271-3406 
4251-4326 
5040-5180 
7884-8230 
8404-8621 
8735-8892 
10277-10417 


HSYAZ50 


539 


1027673 


AC007378 


2024 


1-2471 


HSYAZ50 


539 


1027673 


AC073O41 


2025 


1-2471 


HSYAZ50 


539 


1027673 


AC007378 


2026 


1-467 


HSYAZ50 


539 


1027673 


AC073041 


2027 


M67 


HTHBG43 


565 


919911 


AL139257 


2028 


1-36 
130-201 
330-753 
1823-2214 
2331-2440 
2728-2834 
2920-3028 
3370-3514 
4153-5236 
5877-6744 
6813-7124 
8441-9280 
9527-9953 
10394-10536 
10945-11362 
11763-11843 
12653-12953 
13970-14183 
14223-14726 
15929-16299 
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16328-16751 
17791-18093 
18095-18712 
18754-24628 
24879-25426 


HTHBCj43 


565 


919911 


at iimcn 

AL139257 


2029 


1-286 


HTHCA18 


566 


908144 


AP002439 


2030 


1-1800 


ITTTtn A 1 O 


566 


HAO AAA 

908144 


AF002505 


2031 


1-1776 


T|'|>TY/-» A ft O 

HTHC A 1 8 


566 


908144 


A TWV1 iOfl 

AP002439 


2032 


1-110 


rllHCAlo 


566 


908144 


AP002505 


2033 


1-110 


HTJML75 


570 


1040047 


AC025036 


2034 


1-148 


HTJML75 


570 


1040047 


AC022232 


2035 


1-152 


HTJML75 


570 


1040047 


AC022231 


2036 


1-151 


HTJML75 


570 


1040047 


AC010694 


2037 


1-202 


HTJML75 


570 


1040047 


AC027300 


2038 


1-158 


HTJML75 


570 


1040047 


AC0H953 


2039 


1-126 


HTJML75 


570 


1040047 


AC010694 


2040 


1-77 


HTLIV19 


579 


1046341 


AC055750 


2041 


1-964 


HTLIV19 


579 


1046341 


AC027463 


2042 


1-964 


HTLIV19 


579 


1046341 


AC055750 


2043 


1-236 


HTLIV19 


579 


1046341 


AC027463 


2044 


1-236 


HTOIZ02 


588 


826312 


AC023146 


2045 


1-2101 
3106-3722 


HTOIZ02 


588 


826312 


AC023146 


2046 


1-278 


HVARW53 


609 


1194812 


AC0H298 


2047 


1-648 
1184-3022 
3943^047 
5961-6504 


HVARW53 


609 


1194812 


AC0H298 


2048 


1-397 



Tables ID: The polynucleotides or polypeptides, or agonists or antagonists of the present 
invention can be used in assays to test for one or more biological activities. If these 
polynucleotides and polypeptides do exhibit activity in a particular assay, it is likely that these 
molecules may be involved in the diseases associated with the biological activity. Thus, the 
polynucleotides or polypeptides, or agonists or antagonists could be used to treat the associated 
disease. 

The present invention encompasses methods of detecting, preventing, diagnosing, 
prognosticating, treating, and/or ameliorating a disease or disorder. In preferred embodiments, the 
present invention encompasses a method of treating cancer and other hyperproliferative disorders 
comprising administering to a patient in which such detection, treatment, prevention, and/or 
amelioration is desired a protein, nucleic acid, or antibody of the invention (or fragment or variant 
thereof) in an amount effective to detect, prevent, diagnose, prognosticate, treat, and/or ameliorate 
the cancer and other hyperproliferative disorders. 

In another embodiment, the present invention also encompasses methods of detecting, 
preventing, diagnosing, prognosticating, treating, and/or ameliorating cancer and other 
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hyperproliferative disorders; comprising administering to a patient combinations of the proteins, 
nucleic acids, or antibodies of the invention (or fragments or variants thereof), sharing similar 
indications as shown in the corresponding rows in Column 3 of Table ID. 

Table ID provides information related to biological activities for polynucleotides and 
polypeptides of the invention (including antibodies, agonists, and/or antagonists thereof). Table 
ID also provides information related to assays which may be used to test polynucleotides and 
polypeptides of the invention (including antibodies, agonists, and/or antagonists thereof) for the 
corresponding biological activities. The first column ("Gene No.") provides the gene number in 
the application for each clone identifier. The second column ("cDNA Clone ID:") provides the 
unique clone identifier for each clone as previously described and indicated in Table 1A through 
Table ID. The third column ("AA SEQ ID NO:Y") indicates the Sequence Listing SEQ ID 
Number for polypeptide sequences encoded by the corresponding cDNA clones (also as indicated 
in Tables 1A, Table IB, and Table 2). The fourth column ("Biological Activity") indicates a 
biological activity corresponding to the indicated polypeptides (or polynucleotides encoding said 
polypeptides). The fifth column ("Exemplary Activity Assay") further describes the corresponding 
biological activity and also provides information pertaining to the various types of assays which 
may be performed to test, demonstrate, or quantify the corresponding biological activity. 

Table ID describes the use of, inter alia, FMAT technology for testing or demonstrating 
various biological activities. Fluorometric microvolume assay technology (FMAT) is a 
fluorescence-based system which provides a means to perform nonradioactive cell- and bead- 
based assays to detect activation of cell signal transduction pathways. This technology was 
designed specifically for ligand binding and immunological assays. Using this technology, 
fluorescent cells or beads at the bottom of the well are detected as localized areas of concentrated 
fluorescence using a data processing system. Unbound flurophore comprising the background 
signal is ignored, allowing for a wide variety of homogeneous assays. FMAT technology may be 
used for peptide ligand binding assays, immunofluorescence, apoptosis, cytotoxicity, and bead- 
based immunocapture assays. See, Miraglia S et. al., "Homogeneous cell and bead based assays 
for highthroughput screening using flourometric microvolume assay technology," Journal of 
Biomolecular Screening; 4:193-204 (1999). In particular, FMAT technology may be used to test, 
confirm, and/or identify the ability of polypeptides (including polypeptide fragments and variants) 
to activate signal transduction pathways. For example, FMAT technology may be used to test, 
confirm, and/or identify the ability of polypeptides to upregulate production of immunomodulatory 
proteins (such as, for example, interleukins, GM-CSF, Rantes, and Tumor Necrosis factors, as well 
as other cellular regulators (e.g. insulin)). 
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Table ID also describes the use of kinase assays for testing, demonstrating, or quantifying 
biological activity. In this regard, the phosphorylation and de-phosphorylation of specific amino 
acid residues (e.g. Tyrosine, Serine, Threonine) on cell-signal transduction proteins provides a fast, 
reversible means for activation and de-activation of cellular signal transduction pathways. 
Moreover, cell signal transduction via phosphorylation/de-phosphorylation is crucial to the 
regulation of a wide variety of cellular processes (e.g. proliferation, differentiation, migration, 
apoptosis, etc.). Accordingly, kinase assays provide a powerful tool useful for testing, confirming, 
and/or identifying polypeptides (including polypeptide fragments and variants) that mediate cell 
signal transduction events via protein phosphorylation. See e.g., Forrer, P., Tamaskovic R., and 
Jaussi, R. "Enzyme-Linked Immunosorbent Assay for Measurement of JNK, ERK, and p38 Kinase 
Activities" Biol. Chem 379(8-9): 1101-1110 (1998). 



418 



WO 02/102993 



PCT/US02/08123 



< 




fff 



a v 3 £ 
2 "la- 2 8 

S3 o c 
g .2 

I 8 I '§ J "8 I 



5 - -g ■= ^ 

sills 

E .£ « cn 

«3 ^ O O <N 
C"ti C ^5 o 

S ° fi 3 t§ 
« M 2 « .5 

. 3 O ;2 




:s J8 a 1 "? 

12 w a. > «J 



5.1 



11 15 si 



£ 8\3 J, 

£ 3 B o 




-a 

e 




o 

z 
a 

u 



oo 

S 



419 



WO 02/102993 PCT/US02/08123 




420 



WO 02/102993 



PCT/US02/08123 




421 



WO 02/102993 PCT/US02/08123 




422 



WO 02/102993 PCT/US02/08123 




423 



WO 02/102993 



PCT/US02/08123 




424 



WO 02/102993 



PCT/US02/08123 




425 



WO 02/102993 



PCT/US02/08123 




426 



WO 02/102993 PCT/US02/08123 



J 5 



o . - 

* Jig 
g? 

S £ 
>% o 

,S« H 
13 a 
c 



60 



iS 

1 



22 

c S 

2.52 

S3* 

.52 2 -3 

Iff 

95 4) O 
S CO [g 

1! & 

? w> - 
i-S.SU 

g c o g 
<d c .5 

3 OTJ7 

— >"S wa cd 



« 5 O j£> 3 

» V* *-* fll — 

U ^ ^ 

CQ oo 
^ oo 
_ on 



_ o 

60 * 1!=, _C O. 2 " - W Cd 



- = 5 £ 

8-8=1 a 



< 2 S « < 



^5 
S c ° 



3 O 

GO— : 



ON C NO « !; .C 

^ h <N C " o 

W n W y 

If 

2: Co g 

- r- f I ^ £> 

ss =1 

92 .£ x> £ x 



S 3 -S > 

On On . <U 
On *ts - 



O « 



s g-s 3 S 0 « 

C 



r^i o 



W 2 



N Q rt ^ "O 

g Si 
Z. S F ^ o 
^2 P I- II § 

CQ M "rt .5 "5 GO 



81 



« 0\ 1 
O O On 0> On 



!3 



1 1 s z . 5 



~7 TO 



^ -TT 



§ 




■8 



c3 co 



5 = |:.s I -si 

o ^ w ^ - ; rt 0. 



-- ON 
_ >» rv MJ 

y S x w P 



o 0 o 



i"8 



{3 



? ^ .2 o ^ c 



>» -3 ^ 2 £ -6 



C o 3 



•S 2. 



. 00 -o 

ON °^ Q 



■I .il'liHiP 

C id 



11 



>,S.^:.2o 



T3 ^ «J £ 



2 .2 
^ 3 ^ 



Soffit 



00 



a o. cd <d fn f*i d; ' 



D 03 o 



^ B. 2 



: 60 ■ 

i 2 

; o S ^ 
i 3 3 S 

1 §i§ 

[•g g o 
i « w "S 

1 to w 
5 ^ ^ o 

' o 15 .0 



^ 1 



•2 ^ s 



s s 3 



£ S 



f £ 2 



«b5I 



cd cd 

.2 13 §> £ 
> o , 
< W ^ Ou 



w C « 



- J2 e>i 

« 5 Q 



u ... 
< 3 U 



427 



WO 02/102993 



PCT/US02/08123 




428 



WO 02/102993 PCT/US02/08123 



8-c 2 2 

! 3 * 8 ! * 



15 S 



3 A5 O .tS <u w »- 
r*» _ w _ 




b 2 3 c c K 

•I s 8. § ^ ' 



8 js ! 




C . ■» co _ 

y 0000 u 

« ~ - 2 5 a 

8 -1 <6 J < S 
00 o o 



I CM 

Id 



g p is 
c » ts 



^ 1 5 00 r - 
2 w>« £ 73 i*> 

£ g>« 

1 Use? 



- " « xj 

is 5 - 



1-s 

CI 3 



= 1-j 



to c 

s 8 



2 > S S S .2 



3 



^ a « 0 ~ 

O 00 



0 5 

!i 

S g 

00 cd 

c .8 
00 « 
2 *> 

o v> 

!* 

C wa 
O g> 

il 

° § 

2 2* 

e0 u 
> wi 
C 



0.0 » *s ^ d o 



vO 

« <N 

s .s & 

(A VO 

3 -S < 

lis 



gs-s a sl 
S. 3 1 - i 

1-o-S it 
« « S £ ~ 
o tS .2 « *> 

-lis s 



.§ 8 i 1 g f 1 §2 I 



r 0 

- 

•p 00 

§2 



(J 

< < 



e ojo a o o- 

•I s s i g 

"8 s S-g-s 
JB "3 "S g «§ 



1 

co o VO 

.a " - 

r2 <i> 

C ffl vb 

.S ^ o 

3 O = 

c .2 c 

OT3 W 



§ 8.-; - 




< is 



- g < 6 X 



429 



WO 02/102993 



PCT/USO2/08123 




430 



WO 02/102993 PCTAJS02/08123 




3 



^ 3 -n "2 

r , ^ o S 

8 g « '» S 

2 .-a §*f 

^ >» 3 to O 
^ 4) g rt >, 

a -a 5 s " 

^ ^ 6 o ^ 
oo w *5 a> 



-> »y — ~- 



°* B "8 g « 

>-i ■> o 

00 «S S 8 « 

10 & 1 

o «> 2 5 

- - «* ^2 40 

*5 S o -S 

h a> u — 

M 5 



o 

co 

|l 

O CO 
W 4> 
O to 

5 O 
O. ~ 

«5 TJ 

in 

II 

CO ^ 
45 C 



£ 3 
g> O 

O 



c 

.2 o 
c c 

O o 

2 to 



2 <u 

1 & 

DO « 

11 

0> -O 



0> 

o 

S 5 



b0 
C 



2 3 s 



e 

o 



c 2 

.S « 




5 ^ 
§ E 

±3 -O 

§ s 

5-S 



■5 o 



1 & 



CM C 
NO O 

_> <n « 

r- - O 5 

p *o O o °* 
e w g O Ooo 

52 ? « S oo ? 



c c 



e w o 

4— 



o 



u % 

„ „ O «5 *T » CQ "2 

5 « S rt o n 

ca vi_ u-« x. ^ bo ft. u 

c o o W t5 « * - 
o 



II 

« So 



o ^2 

w OX) 

"S 8 



- C u o °? o 

^ *=< 5 co rt o 



CO (J 



•I d 2 1^^ V 

6 2-g 



o 



CL O 

II 



3 £ tS o * Z ' 

T3 S £ T? «> ' 

C U3 n (A \Q C 

.S I 6 S ^ § 



i ^ « — 



(S3 



SB 



10 *0 .3 

°'g S-g g £ 1 



1 1 » ft 1 i 

^ E s - o c S 

— . J> o w « - J 

«w .£ £ o -2 o-So\ 

*z* ~n eC?N 



3 I § 2 g 



•13 C O 



.2 i 



• - 2 oC 




8 




.a- 



< fa 



s 



I ai 

< < CO 



431 



WO 02/102993 PCTAJS02/08123 



4> w w 

s 8 2 3 "S 
1 8- 2.S-5 

•j= So ro ro ^ r- 




j« < >s 

^ - _ 



6 13 .S .5* 8 
i ^ « I s 



s 

S3 

5 c o 5 ~ g ' 
£=5-8 -So 

oo £ >» g tt> 

•J S J .§ i 

S " ? -8 .2 "3 
S S >^.B I 

- o H - i2 = 
g> " 3 a f2 w 0J 



1 € -8 - 



8 5 a 8.1 3 S JS S " 



8 



o J> 0> 



S P " 3 to U 

c £ g jc op ^ <-> 
u n t> i) o «lO o - c g 



ASS a> « cm 



8 a S 

o O g 
8 .9- 2 



w -o -5 

ai :> a> 



- 3 



Mil 



"Sou 

g w w O 
R|*3 w g ^ to i 

g » rt 3 2 -S g- J 

3 3 S « W> « ! 
w U m c 12 «. 

•a cj w n S «> 

•Sj!Iiil< 

_ W § fe T "2 "5 

8 < I £ e § .8 



■s-g 



•■a 



o 

wa O 

•si is 

8 5 8 o 



o 




6- 



g 5. - -52 g £ •§ 

P t3 ON 

« « 6 w> o 



.2 3 



k o « 



! c 

i 5 I « c - 
; <. c a) u 5 

; < .5 3 J iS 
! 22^^ S 2 

; ? § « 8. a 35 c 

.5 T> K ^ o ^ 03 

* S3 12-o 6 c - 
^ E rt *- vo JS j)S 

"o^S c K Tl £ 

S S e w 



3 < 



; Z2 .is ua 



X 5 O ^ = 



6*o ^ -o ,3 -5 vo o > 
bO = .« to 2i e *A ih r 




1 * 5 s 




.2 r a 
52 5 -2 "5 u 



432 



WO 02/102993 PCTYUS02/08123 



i -s I ? I 



6 -8 



to u 



2 ? £ <3 

O S «« J« 

a == £ S 

?*S O £ 
c O o r .2 

g is « 
• p ig eu 



o. o 



■8 § 



S.2 



IS. 



: I J 1 
5 g | S2S 

2 O T3 ■= M «- 



5 

cd cj w O 



S.1 



<75 



u 

U > « ro 2 

o J= S 

t-, +-» "O en 

o £ o ^ 
-a s .5 -5 

c s - 



5Tt3 --oo 

3 alls 



e a.i 




p ua tft 



433 



WO 02/102993 



PCT/US02/08123 




434 



WO 02/102993 



PCTAJS02/08123 




c o 



* 2 3 8 

.si ill 

_ I? | E 

X,^ -a c « c o w 
? « c .2 ,g » «2 3 ; 



o x: „ 

cLo -S &> S - e 
- (L.2 g r o 

u o § a,< ^2 c c 

If .i'Sl |o£J 

t> r. <u c " .2 _: x 
8 2 2 -g « g 

11"? 22 




• m — .5 



i I e I a ta -a | 

: a s B f § B g f 

< 111 all s 



lil V o .33 



u 75 



jlsilglg- 



53 



"i 



a> w 

"* o 



0 ■° I 



to 

1/5 O " 



y to uo *-g « w> 00 
- S 6 c pq <? 



5 2 



GO n 



E g § c 



co C >» 

■1-2 1 



o ' 

C C 

fi c 



09 c 



O O C t 



C O g 75 <U 

> -2 'J 2 
>>"3 - o o & 

^ -o ^ 1 al o 1 

t 5 • 2 & S o ^ 3 
S f c « u rt .2 
eg 

^ '5 1 S § 



!"8 



CJ w -» 

CO CO (J • 

00 ' 



4> 



M -- u y « « 

< .S ■£ 6 -5 « 



-.ex 




i5i: 



On 



435 



WO 02/102993 



PCTAJS02/08123 




436 



WO 02/102993 



PCTAJS02/08123 



2 8 
5 « 

ii 



■s s 

o 

O T3 
OO C 



5 * 

to 4) 

1* 
■g 3 



c o 

C 3 



3 d t/i <— » O t- 

-a c u w o « 



3 §L- S 5 2 I 



^ o w = c 



2 1 s s (8 o % 2 



_ -TT CO g CO 0 "S 

£{- 2 a -3 
I "3 I § - I 

° ca c to . ^ n 

r- * "3 2 

ITri 



! 11 

O rj 

as 




c « « .2 - 
. ed w a> « t/i ^ 



11 



g - 

.1-2 
•5 E 



V «S I 2 J r 

4- Its c c a. o 

3 S 3 S I * J3 

^ ^ 3 w « ^ 



SSI** 



~ « > v o o 
g .5 -5 g >« 



a> 
o 




£ ° — 



73 ^ 



8-3 3 | 

cx, »1 



2 I"! 8<S 
B w 3(3 



1 I | "-5 ^ ^ 

w o -S o o c r 

Q ** G CT)(J T 

52 .5 o «« E 

W> RJ _ ^ 

s g s : 

•S .2 ^ -1 'In ! 



« 8 O ! 

2| 2 i 



i ° ° s 



W T3 ^ 

C U RJ nl U 



li 



<H 00 ^ : • 
0 rim 



1 w a) iu 

>n c > w 



437 



WO 02/102993 



PCT/US02/08123 




3 S 



S *■» «? u. co *•» 



•3 1 



■±3 -S P O 



o *5 S *o> 52 



° ^ is 2 s . 

_ S ■§ ° .2 



<T o « S g 
© a 3 < " 

•5 lss£% 

(C ON 

o 2 ~ r 2 
» • ffl 6 

53 .. ^> oo 
c on 

o ^ e-rt 

K 00 0J O O 

o «» c 

t * _r £ -o 

co g « - o 

g 1 ! 



7 4- s 

p. | ^ Jg aj co 



2 00 



:5 u X« 



cm' .2 



_ 1 a 
, « oo w 



,S o 



o u 



■8 



. O £ 



a J 5 S 3 S? 

3 I « n 2° I 
5 > w a c\ a 

S.ESwcl 



oo O 

8 2 
'3* 

2 w) 
E °* 

.5 v) 

S l 

73 g 

to 00 

- c 



C ft 

IS I 

* oo ^ 
«> o o 

** -c *o 

« g & 
3 v 



a -a 
■8? 



3 ° 

S> s 

oo o 

< c 

oo 5 

D " 
o 

o u 

T3 ^ 



* 2 



w 



§S3 i 



is 8*8 
8 8£ 



la 



w w 

< 

^- ON 

^ U £ ^ « 

j_: ^ un «r? 



w u 

H &o 
p -5 



c fab ^ 



|1 



oo J o 

n\ ^3 



e 

w eg 

hi -o 



C 

o 

C CO 4^ 

£ = " 

5 ^ 



C 3 w r a 



£5 



ecu 



S2 



to 



r O 



P <^ 

I S 



ft) 

c 3 



c > 
4i 



D O 

o i 

oo3 
s o 

o -2 

cm 



c3 a 



"8 



s 2 

«5 



« c ^ 
a> > O 

« 1 8 



< § 



"8 



2 c 

- w ? 

oo £ 

2 E I 

in 

.5 .5 se=3 



CO c 

oo^ 
.5*8 

"O co 

7j 73 



OO C3 

\o o 

p a; 
5. oo 

^ CO 

c as 



S a 

c 



x: ^ 



O 4= 



5f v 



oo 



w 4) cd 

S •£ >- 

O n 
Q. co 

IT ft 2 

pq « § 
y o w 

i"8 i 

til 
*J1 

o 2 ^ 



c o 

4> * O 
^ X! _ 

IS g -51 

< 5 



ja "3 ^ 



t! 2o « 





00 
3 

o 



c 
o 

D. 



1 



438 



WO 02/102993 



PCTAJS02/08123 




c 

8. 



.£ -5 !§ 



*5b 



4> C > j5 *> 

s e £ 2 8 -a - 
8 w -s « 

e S C " 
8 g 

3 



o 'ce 
ex 

•c 

u 

to 
C 
ri 



"O "o "• • 
"o 

= - e 

w fl) CO >* 

" c > 

. J2 3 e C 
£- M 

& «- J8 * s 
«2 o w « 

1 1 el 4 

.a &-s£-s£ 

3 O «-> O « C 

out; c s^j: n 

ill MS 





«« 4) 

QJ , C — 

U 1) v-/ 



ON 
w 00 

o £ 

< ^ £ 

tr> w 

£ ON "S 



.£ § 6 ' S 

g 5 n a-s g 13 . 

,« C FT g o S 

& t> O 3- 

3 « «t 



^ I ! 



|1 

C so 

52 w ^ 

P (A (A 




1 1 S E g -i 1 - : 

-si so § ssi^o § 

.s 8 8 8.* 8 g § a a i 1 

SB 



i o c «« o -o — 9£ o t— » ^ 

5 = 5 1 »-5g^ > eg 

c P £ o cti — so .2 <u ^ 



8: 



"8 



JS 

ll 



g 



p 

i. 

o 
-a 
c 



< S - 3 & ° c"S|n^«^g 



-co 
c o **- 



£ 5 o 

o .S3 



&2 I S 

K3 v > 3 



o g 
o ^2 

S 8 

to 

ON 

^ § 

on -3 

?! 8 




3 o 5 5 
< b O T> u o 



439 



WO 02/102993 



PCT/US02/08123 




440 



WO 02/102993 



PCT/US02/08123 




441 



WO 02/102993 



PCT/US02/08123 



G 

Q w 

§ s . 

> 2 



a 

3 ° 

s 

S « -o ^ **- 
3 '5 5 t) j: 

S. 4> C * -3 

o £ U £ ~ 

00 ^5 2 
> § S 13 - 



'Mi 



6 <-> 

IS 



8*8-8 



_5« o - 

121. 

to 

fl> U t) 

•~ £ £ 

C'JO ~ 

« o 

U rt CUD 

c > c 



5 -il 



<2 *i § S 

S .a * K O 

jMfj 

£ 5 *a w ~ r 

O ft « w 

il §>s* 

.5 c « so m 

gill' 

Hits 

3 c -a w w 



4) cJ 
0> O o 



1 



S £ 3 
o S3 g 

'5 x " 

i 

■8*1 



.2 O 

1 ^ 




M 

■S .5 
S J>J 



CO 4> 
I O 

P 

O c 

■s *? 

^ < 

0 h 

4-4 

> O 

1 8 



§-5 

a 

>*.s 

eo — 

co — 

£ ts 

o rt 
£ § 

so C 



111 
|i§ 

§ i-s 
if g 



1 

■Si's 

O r* to 
4> C 2 

6 a 

O <D 
" ft 

8 * *S 

C w 
O C S 



IB. 



"g s 

§ g 

to C 

2 & 

♦a a) 

C o 

O O- 

S2 ^ 

g a 

b g 

1 

S c 

3 a 

3 2 E 



p.8 jg 

43 C to 

c o u 
o o> 2 

e " -o 

4> **} 4> 

SO E 



g | 

g M 
> =3 
— o 
4) w 



o 

™ d 

.2 c 

S .2 

5 & 

0 S 

1 = 



00 

o w 



o c 



.2 w 3 

'C ^j* C to 

^ 2 - ^ 



4) 

a co 
6 6 



W K - 

■ C J= 



442 



WO 02/102993 



PCMJS02/08123 




443 



WO 02/102993 



PCT/US02/08123 




444 



WO 02/102993 



PCT/US02/08123 




445 



WO 02/102993 



PCT/US02/08123 




446 



WO 02/102993 



PCT/US02/08123 




2 a* 03 

rt V cA 



•2 S 1 f 

•« C O _ w 

8 gs 

£ £ 5* g 

o c 7; 

£ > «) s 
| 8 

St: 2 f I 

g"3.g § 8 

1 -1 i s s 

0 55 c bo * 
§ o 2 03 

§ JC J T5 * 

1 £ « § 5 

c i) «5 .2 

s 1 ill 

a w o c « 

if ■s i 2 



E 3 



5 3 ^: 



.c u 



C u u u 



y e v w s ^ 

ill 



1 s §.*§ 

Ml s £3 



list' 



.§5 



447 



WO 02/102993 



PCT/US02/08123 




448 



WO 02/102993 



PCT/US02/08123 



is 

853 



- « w ^ w tJ 



: w 2 

k 3 « = •£ 



•S g 
4= 2 



2 



CO ^ 



o 5 o w 
2 > w7h 



to OT 

<? 8 

O 2 

3> o 



> 

0 e 

ft — 

•si 

•8.8 

1 I 

to 2 



g '> to *7 _ 

^ 1 1 2 t| 

s § -g 6 £ 
l^-a oo 

si ;«§ 

CM 



to .5 b o\ 



2 £2 « "5 «S en 

s c a o ■ o 



,2 or 



to 

to flj 

to X 



.-= a 

■a Sr 



| -8 



"il » « 

° 2 .3 -o 3 

T3 .5 U « ifl 

e s s «■§ 

£ 2 -a = £ 



— , w o.^ o 

o .5 2£ H co 

§ § i^c 
i » & 1 .e 

t£ SCI 

0 E (J 3 c 

1H - U "o "= 
* | g -S § 

1 8 * 3 -a 

O o o « 

s s 

§ ^ r 2 if 
R S> a> c 8 



2 5 

H 

o .2 



o o 

TJ C 
C O 

■g § 

to CC 

C3 



<e > a ~ 



^ 8 8" 



tO o 



"8.1 

il 



J2 o 



S 3 .5 « Z 
E v u « v 



u t " y a 

-2 S g .s 8 




2 £ * 2 c 

t; g to -s p 

U (9 U « 



o cx 

^ z 

■8 

= e 
a. 3 

"5.* 
■8 s 

to > 
= C 

« 9 




3| a 

v.. w CO 3 « • 

S .2 a. = 8 * 




.£ ^ 

•ft ? * 
o Ou a, 

18.1 

< < 00 



449 



WO 02/102993 



PCT/US02/08123 



*2 



ii 



3 ^ 



O CO 



> 
o 




J* ^ S S 

^ %7 

n n H 



: U 



O o r .2 
| £2 T ^ « 

■Sli e5 

S-s 8f I 
8 

o> us r »Jh .is 

v -a ^ m 

fl o °° « 
o ^ .5 

1 .8 1 * » 

— v 
^ c «> t- 
5 o * W 

- <0 C Tt 

5 4S 

}> ON 

w» o vo 
d ~ c 5 y 

-ills 



3 o> * ' 

o o t; 




DO 



ON 



Cu 

u 



5 s i 8 

^ S £ «* 

u , . C w 

£ < E ^ 

i: Z «u o o 



450 



WO 02/102993 



PCT/US02/08123 



- a> zz .£ C 

s 5 8 I 
8 1 2 = * 



.2 >> a j s 1? a o. 
. J f 1 § 2 I "S £ 

a S "S || "8 S 5 >: 



. -2 r* .52 o ft « — ■-} 



8 S3 



a. w « □ rt o w 



■ - rt £ ,c ^ 



. _ _ _ 60 w — 



8 S & £ I £ 2 

§ « ^ >^ y 8 en 

*- *■* o rt s 

p T) (jfl r 3 ~ — 

s £ 5 § 2 i o g 

.. . — It2 "O ♦ — S "O .rt 

2 o -a s « S * 

a fa 2 




o o 



c U 

o -5 x: 



w w — ^ 

:2 o -° o -2 ON 

9 § £ g -8 5? w 

n - >» ~ ' 



. .• — > 

.Si's 

CD rC 

* 9 ° 



— .= T3 O 
«U C S 3 - 



*iH u 5 c 



.5 5 3 ei 

^ 01 § i 

il " 6 c 




in n ►t* 




5 5 

eo <, 

§v % £ J2 73 >n^s ™ 

- & *-5 *J ° & r! 

• 3 rt & g ^ 

^ rt -o ^ -5 

O > O rt ^ 
h rt w ^3 

1 4. " B. « 



§ 3 S fc oS^S" 

p , O.S^rt O*" o 

E g a -a « -« 

— cm tt> *° rt 

* 3 5 5": 



--S .2 8. 
6 



> to O 
1 *K "2 C 



rt > 



CJ CO 

*Z 7 g u u C 

uj f: vH 55 o o i 

S "2 i S3 w rt i 

E g co u 3 c o " 

tS c ^ H ^ ^ 6 = 

P « c 3 ^ £ 



g -a s :« 1 1 8 



k « 3 • s e a - 

,U > "T3 w £ 3 

S^32§ e. 



> a| 

5 ^ 

< < 00 



451 



WO 02/102993 



PCT/US02/08123 




00 , o> 

° S i a ffl 

1 1 1 « 



3 .2 2 S 55 
I o S3 M | 

Sail? 

||| E< 



= 1 
o w 

a s 
8 § 

P 



— o > 

£ 5? £:; 



•5 jc rt 



S * 5 1 3 



^1 

^ 5 



gx> x: 

3 w K 

O a> Q 

1"S s 

Owe 
— to o 

•° 2 t? 
^ So 

£2* 



"S ^ z 



c o o 00 o 

P3 cd CO) ON 5 

fa m ^ o> ■ 



- - o 



o."H .5 

« u o 

CO « O 

>> «-i 

ca d o 

ea 3 J2 

°> 73 

o u 

fj « 2 

o s a 




Chf i 



o 



* -5 -Si 



* g 
I'i 

■g > 

a. c 



§ 8.£ 

•g o 2 
o — o 

nJ «j «2 

S| S 



1/5 

o o 
2 op 

S g 

CO 



"8 



o . 

< j 

So u 
«j O 



§ 2 



452 



WO 02/102993 



PCT/US02/08123 



11 

c«-i w 



» O 
_ > 

si 



CO 



o « w 
>■> <J B? 4 



- 2 E 8 

=S «j to «* 

o g >< 

° E W 



fill 

S S = 1 1 1 ■£ 



I _ 

Sou 

c & 3 
bo-o _ 

<3 bom 



.5 S £ S 1 

3 



2 5 

-a 
a> 5 o 

S3 



~ • ► ^ -T3 ^ 



Is* 



m. * - 

3 o -o - E.-C 

O O " ' ■ ' - fi 4 - 




1 § 



> 
c 



CO 



t» * w "5 



£ IS ^ p *s 

e 3 



| *- oo 

: « t 

I O U a v on 
t ^ "P >T Q, Q* 

liillr 

I o* • ja T3 • 

-a — k> 
i. « to) -O ^ l 

^■3 = 8 S. 
\ la a 05 

rt CU ■ - 



11 



1 y-i-i 



^ £ 3 *d I 
— < k 2 Si 



E 73 



k g 5 -s 
o .£ -S « C 



•c 



° "3l£ 

ed *S — 

> o g 

< W oo 



453 



WO 02/102993 



PCT/US02/08123 




454 



WO 02/102993 PCT/US02/08123 




455 



WO 02/102993 



PCT/US02/08123 




456 



WO 02/102993 



PCT/US02/08123 




0 c ^ -53 £ .2 
^ « u g m .s 

3 >p ex. — ' OX) p 

nm g 2 * W P 

1 « . , - „ 

s «= «> -s on ac sa 

- § .1 p ji § a 



1 111 1 
§ I - > g 

fc o 5 £ 
>v ea w w» 

8 ^2 « ■« g 

J 5 s 3 * 

S J .s g 8 
« 5 > St 




1 § g 8 



*oo 
c 



^5 OT3 ^ 

■1 3 s 



^3 - — 



ills 



o 
c 



< 

Sc 
a 

-6 

o P 

•S3 

> O 
8 I 

€3 



! 8.00 -p; 8 

o ^ 2 S ^ 
a u c r- > 



=3 ■£ «* ^ =» 
1^ 8J8 "3 



3 5 



22 



<D 

o r -C .2 

"I ^ o n * 

§ 5 a '8 



c > 



~ 1 



c 

op 8 



«2 o 1 

w . r-< w t< W " " C " M *•"» 



g -S "i o 85 § ^ 



-i. . U. 




5 »;■= s° S i«5 mo 
• s -s-S ° §>S^ &| a 8-g §-8 

* o g So c v3 ^ 00 -= . O 




.5 0^. 



^ > =3 « 
t! C 4) 



22 > 
3 -a 



? ^ i4_ 



C _ _ 

o c S 

•B a « 

■3 i2 •£ 



.53 !5 w 



8 



o \o 

' ON 



c 5 

00 1 



E 3 

VI y W) 

2 S S « o ^ 
5 0, «2 ^ 



2 S « £ 13 " a W Sr 
w £ ^ S .5- 

i5iig 

*" co — .5 c 



C - « C 
1? ^ g ^ ^< 5 00 

2 ^ ^ O 00 >n 



Pit 

S -s s 1 s 




On ■ m S» 

§ a 4 s "§ 



c 




w o 5i 
•2 cten 3 
I '5 < S w ^ 

3 s r£ ^ ^ ? 



457 



WO 02/102993 



PCT/US02/08123 




2 j= x: 
23 §1 



<3* 

a-s 

•53 | 
^ O 
S-S 

£ s 

to ea 
RJ g 
to tj 

s-s 

3 ^ 
S * 

Ji § 

I 2 

* I. 



i 

» 8 



■s 04 .2 



o ^ 

u o 

■J3 C 

ft) > 

- c 



S3 M 



fill 



o _ 
o o 

£ f 

O eg 



8-S 



2 '1 
1 SP 



§ 2 
a) "o 

T3 

ft) 
~ C 



5 53 x> -5 



"8 . 



o 



o o 5 

5« CO — 

3 r S 

§ «'S 

li« 

* o c 

m n, — 

'-a .S u 

111 

.S ^ 3 

= >» 2 
C S 

C « § 

.2 "5 -fi 

C ft> B 

> J2 S 



ft) 



£3s b 



5; *> 



to <U 
Cd C3 



2 A 



s § 

0) 3 
to T3 
<d to 

23 



2 c 

O cQ 

s .s 

•si 
s i 



5 -o 

i r 



— ed 

2 ■£ 
o , 



C 

o — 

to c 2 
ft) ft) — • 

73 > ~ 
■rs c o 

o o o 
(X 



_ w 2 - 
".£2.2 

2f f 9 

5 ° .2 ? 

ft) 



to CJ- o 
: 3 o J3 ^1 



JJ - 3 .2 « a = 

C - u O w ^ 



"2 > 
5 C 



o ^ 



o 

z* o 1 
•r* to oo 



\o 3 o f> 

<N «J O 



o 

to 




ON 



t« -5 

III 

< < w 



458 



WO 02/102993 PCT/US02/08123 



3 O 




»Si:sm«£?M 

^ 7, O ^ HS B fc W On O O 

ca >H ><**■" ul :~ _v w 



c5£ § - IT ~ js W ^ r .c 



a « « 5 P - " P 



of 



° Q. g ft '*3 ^ *- c S -3 2 S 
o .£ .-2 o -o o -S ^ * 



111 



^ 3§ * 



rt O e *»• o ^« °^ > — ■ ' ^-T 
<^ «~ E <n C X i -5 



5 "* ~ 



g.5 5l^ 



5 £ r- 
c o ^ 
a n h ^ Tt 



459 



WO 02/102993 PCTYUS02/08123 




w ~ 

e3 w c 

O ° ■/> O g 

1? a - § * 

a IS s « 



460 



WO 02/102993 



PCT/US02/08123 




461 



WO 02/102993 



PCT/US02/08123 




462 



WO 02/102993 PCT/USO 2/08 123 




463 



WO 02/102993 



PCT/US02/08123 




464 



WO 02/102993 PO7US02/081 23 



&0._ 

c c 



32 l/l 

0) o 

° ^ " e 

o 2 £ -=3 

•a w 



II 

u e 



*■* *S 9 w 
^ U □ CO > 



3 5 C 
° OCT) 

MJ UJ o O 

3511 

L> ^ 5 

c p =2 e 

2i 5 K B 

o >L . -P 

^ hi 

g S i i 

O C S 3 

18 61 
= ■ 

.c o 



-2 -2 P 

rv 'in ba 

1 3 2 £ 
o e « > 

I s 



s S 



- *S 



3 W 



. 3 S J* ^ g 1 



•go 5 g.§3 



5 S I «»3 






a "§ -a S B 

8 S J S 8" 



us «• « g 

° fa o b ° 

a) «j to a> <tf c 

|| o | 1 

O 3 c 5 

w o -5 o 

a, c *i v -3 c 

|*5 | | 





w -2 £ » fi 
$ p o 




5s g a *> 



465 



WO 02/102993 



PCT/US02/08123 




466 



WO 02/102993 



PCT/US02/08123 



S 3> 

0 0) o 

w O CO 

1 si s 



» ~* ul S3 

!md o « 



y -5 c ^ 2 o -r .5 c -o ■ • 



o 73 bo 2 



<4_ CO ^ 

O s ifl 



I <4- 



2 o 



I «. w 3 B 
J -D ej rU c* «*2 



-a B >v g a 



5|P 8 
=: & c o 



« 2 « 3 So « 

§ a M -8 I .s 8 « 

| S3 .g S 9"pC - r 
P o 



«l ill 



a* 

CO ~ 

wx> o 




2 



- o 

u — . 



i 

■a 



•a Sc., 
•3 a g h « S 



C •£ X r- 3 



CO 

w X) 

£ * 

o to 
f~5 CO 

| S3 
o 2 

co "O 
4> CU 

IE 

2 I 

CO 



00 „ 

~ S - M 



c 

ed to >^ 

8"g £ - 



o-,2 
c 



131 

§ CO i§ 



^ 5 « « x 6 a t*"* 1 *-* 
« 2 '8 8 g « 1 1« 



a\ u oo >» w) ca 

o S m 5 «> w 

«— ♦ GO | w co 

^ hN c o ty 

os r* — 2 cx 

ON C7v . CU CU 



1) ^ y O CUT3 « c£ 

O -° e 



■■i-s i ^-s i^^l 



ss lift 

§ .g ^ H x 
^ ^5 co «q 



3 O T3 



< 1 1 § - ^ 2 ^ ^ " " 



5 ft* 2 o c 



a s| | 

I 2C r 8 . 



1 s 



u c % 
" go ^ S 

co ^ C c ccT 
C w 0) 

o S > S3 

o S .*t — « 

bfl tU til tU T3 

2 cu2 -5 3 

C >< CO c^ O 

rt u o o .E 

t« ^ £ T> O 

« W) *S -a 

H - 3 D. c 

- •• j, 

C 



O 3 

SP'g 

•2 6 



S .5 w 



3° 2 

II 



3 CU | 

II! 
Ifi 



i g 

b -o 

o ^ 

> - 



« C 

I! 



1 § - 
II s 

C ^ W TTl 

^ w» w f7 
5) to *»3 



o i2 
> o 



c «4 ^ OT 

c E Js o 
o o a w 

Si* ItS" 5 

o 2 2 « S 
to o Eb.S c 

*> w c ^ rt 

3 ^ .£ § boi 

8. i > s s 

o g c S J 




c 



^ tu ^ 

O c o 

S to c »" 

.2 Q- <U 3 S3 

> I £ i v 

S 1 .5 S3 



467 



WO 02/102993 



PCTWS02/08123 




468 



WO 02/102993 



PCT/US02/08123 




469 



WO 02/102993 



PCT/US02/08123 




470 



WO 02/102993 



PCT/US02/08123 




471 



WO 02/102993 



PCT/US02/08123 




2 8 3 



PQ on O 



- - ^ 

1*3 

r* 



Q CS c3 Tl c3 



•5 o 
. x 

ON 
ON 



O 3 

e 



81 



«3 a c rf 



On 

r- 



C JJ C 



^ U O 

Too 

r- j> .a -s .a 

U U W) 



« .5* i* o =3 



13 



iff 



ON 

«> r on 
•5 *n5 r"L 



— >> "3 - 
O "O <5 o <t> 

« 2 * S 3 

e O a) o "> 

&o 6 to .3 




472 



WO 02/102993 



PCT/US02/08123 




473 



WO 02/102993 



PCTAJS02/08123 




474 



WO 02/102993 



PCT/US02/08123 



15 



2 




1* 



o 



.8 "8 



HI 

h £ is 




c 15 

i! 

i> Js 

CD 

0> - 
in <0 
C w 

< s .| 3 |o 
3 E « 6 S 3 



T3 

■iillli 

*5 S £ 5 

St p*^* 
g 

*o -a S£ "2 

____ (ii Til C3 

£ _ ^ « bo 



5 §. o 

-O /5n S U w 




'a'S &5-8 

O w - U O 

3 c ° S 
o o> c — . 

SrPs a 

£f 5 "§> * * 

C7\ q cd U 
ON • H £ J= 

> — ✓ w <_> C3 



On . 




6, .e 




2S /-s. 
SOW 

5 = =5 



475 



WO 02/102993 



PCT/US02/08123 




476 



WO 02/102993 



PCT/US02/08123 




477 



WO 02/102993 



PCT/US02/08123 




478 



WO 02/102993 



PCT/US02/08123 





479 



WO 02/102993 



PCT/US02/08123 



<3 jfl O C h 



Q* to <3\ 



s i 



5,3 



5 « o 

0 00 




I |a | a 

w 2 -« jD T3 

£ ~ J £ * 
n to 8 

c 



'-5 



§ g » O 8 



r i 3 O 

~ B .S ■§ 



5 u 

o 5 



.5 5 3 

>> C8 g 



C tt Q 



a 5 § 

B.N-I-* 

^ « o - -a 

7? S 



2 bb g 3 8 5 
. iS * 5. P 

£*'=j T3 ^ -5 

P > 2? ^ 

«1 g li (1 O 

i2 — H = « 



IPS-! 



3 J2 ' its .H > • — 



-O o , 



"8 <6 i 



, a ^ § s a & 

- «-* ?3 w Ml 



> <u H 



2> 



o W £ 
Co 

HI 

< < tx> 



480 



WO 02/102993 



PCT/US02/08123 




481 



WO 02/102993 



PCTAJS02/08123 




482 



WO 02/102993 



PCT/US02/08123 




f o fi S 

J3 | S g §• 

1 * .s § g 

h vi O w q 

rv vi M w " 

2 ^ c w ^ 

•S ^ P- 



o 

(A O 



o vb 



■81 



1 2 



&0 <D 

.S « 
■S.S 

.3 "J 

o 

c ^ 
o 



§ 6 - a s. 

«j m t~! ^ 



c h w 



(4-1 T3 

o _5 



o 

0) 



■g ■? = 8 " 

s a .e f s 

e «= S 

>> U C 3 ^ 



a. c 
<u o 
<x -a 
>> c 
o r 

O <L 



« J .s -g < g 

< .£ £ B ■£ o 



3 C m 

O «J w 

Is III 



483 



WO 02/102993 



PCT/US02/08123 




<-» c c *-» 
O 5 w O ca 

t3 « 2 £ g ON — 

"~ 2 

w ^ wi w 77 

3 £> vS £ so 
•So 00 

■5 « o o x: 

1 1 1 1 1 

«i <i! O ^ a 

« & w>^_ « 

Q no 13 J? 
w C <1 o s 
• 01 8 * S 

§ 2 s « S 

> ~ ^ ^ io <^ 





O 

a- 



484 



WO 02/102993 



PCTYUS02/08123 




o vi 3 
~ u o 
O c -6 

.9 w « 
.5 3 -S 

l> £ ~ 

*ft ° £ 

O B <U 

2 .2 "o 

c/1 t/5 
C 8 « 

o £ 

ff 8 a- 

Sfi 2 

111 



p- o £ 3; 
2 S 

> _E oo 
_g c "3 < 

£ 5 S S9 
o & -o D 

^ o §*D 

> !S S 

co e ^ o 

C C OO W 




o p 



-3 3 2 

s -I § -3 °> 5 s I 



Is 

O Cu 

€ 2 



^ ° 



5 



•S3 >, 

5 « 

O co 

bJ) w 
eg 



V Ono E 

£?oo « 



g tj -o «n 

-= c vo — 



An c9 
2 'J 

X * 

s ° 

oo a> 



OO U 

o 8 



04 

■S | .S3 
S o J= 

•9? B — 

- u u o 




"5 8 a 



"8 



5 > 



I ° 
| S 

= ex. 9 



f * 

Cu • 

«) 



O -C 

^ o 



° o c 

C -£ O 

o 5f 

~ io cj 

W W *J 

« s 



00 

c _ 



2 i2 



■a . 

■« gl 

W 



.si 



3 3 



.5-5 



? 15 
a) o o 




8 



S 

< « 

> o 

— 

o .2 

.2 ' 

a O 

1 5 s 



485 



WO 02/102993 



PCT/US02/08123 




486 



WO 02/102993 



PCTAJS02/08123 




487 



WO 02/102993 



PCT/US02/08123 





il.il 8 



a n 3 
•o .2 

3 s -§ 
- 3-s 

X w 
0> >> 




.2 ^ S> | » 
uj *f 3 S 
™ <D C <u tD 

g s S ^ o 

all 

2 6 i? . . s 

E 5 « 

run 

«g ^ S b CU 

C O x 



•5-g. s 



I 2 

> ~ 

> S-S 

Q- U 




488 



WO 02/102993 



PCT/US02/08123 




489 



WO 02/102993 



PCT/US02/08123 




-2 ^ 1 

3 Xi ! 



2 O J) 5 ^ 

E g .5 o S E 
- .2 8 o 3 -a 

W>J= ^ O O (O 

— J> « ~ 5 o 

*° w i> £ ° 

s s 
s • 2 g 

r- 2 a « c ^ 

o £ -o g ~ 
o t; D x 4> 

WwSaWU 



T3 3^ 

Ifk 

* il< 

sp.g .3 
oft 

M c 8 

*l § 

6. 8 « 

4J O O 

1 8 1 

V W M 

S « £ 
H » 

£2 « 
rap 

§!■ 



| o o 

i! V M 

_ O a3 

U 60 W 



490 



WO 02/102993 



PCT/US02/08123 





0 o 

CL ~ 

to -0 

1 a 

CO ^ 

w> o 

O 



O 2 K m 

f|fll 

C O O 2 D. 



-3 m Tj 

JC 3 i~ ?r q W 



g S 
2£ 



=3 i ° 

o rt c 

E 2 

c 2 « 

« y = 



ft 



t? o <-*< 

.2 _§ u 



o -5 
.2 6 

C T3 
— c 



60 c 

1 1 



.£ 4> o p. 

.S g « 3 « to 
° K Bv f W 2 

.2 | * & w « 

C O 3 « ^ O 

« I £ £ t, § g 
•5 3 ^ n u tan c 

w o w> P o S r 

I e 2 -a 

s^si s.11 & 

"1.1 ISIlS 



JZ C o 

3 JJ » U 

o o> w o 

° S o » 3 

1 «- g i 1 

§ 5 c E 5 

j g 1 .5 a 



491 



WO 02/102993 



PCT/US02/08123 




492 



WO 02/102993 



PCT/US02/08123 




493 



WO 02/102993 



PCTYUS02/08123 




494 



WO 02/102993 



PCTAJS02/08123 



SI 



%i p* 

7 «) o ob rt 



C 



d o I g s 

■si s>s| 

>»*.£ o j 



y .P. 



.2 o v. 



2 J= 



— -See- 



t « 2 w a 
u p c cs ^ 

U w M 

c ° c rt 5 

w to \ 

0. >* « g ON 

T3 .5 Os 

« * u o w 

1 ^ m s 

•> S o *S 2 

1 S I o f 

C C/3 u « C 
Q. e« to U 

2 g § s>a 

_ o o ^ o 
E c £ o 1 

O 0 O w o 

II III 

P O H W) w 




"O ~ J5 

i|l 

N - o S 

-2 <L> « ^ c 
B O '** 

a-Sf * 

3 5 § 3 a 

<o 5 o< - .2 

> 3 w C C 

< g a) u § 




o H 
w> C £ S\2 

- g bo g O g 



73 -r; o 

T3 "g VO 

3 Z 5 
on r c 

V JO 

g -5 M 

^ c c 



o 



495 



WO 02/102993 



PCT/US02/08123 



B » e "3 

o w ,<2 f 



. 4> 



53 , 



* u *i u 
c o - •£ 

« «> 3 - 



5 < « 



£ g CO 

6 « 2 J: " qU = 
o w> =2 b *c 2Pm z 



■5 o 



i.sl|l|- 

' S ? o « s - 



3 2 .5 S 

•e ^ j- >- ' ^ 

C (A JU 



"55 ^3 



4-. O 

- a ° 6 

■5 .5 « g 



la . S3 _ • nj — s 



^ 8 "? 

Bis c « 8 - 5 
■2 ate gtsS- 



<3 3 ~< 



IS 



b > 

3 £3 



3 & 



: t S § 1 1 1 6 2 





2 S 

T3 t/5 



* ? 



rt oo 



53 <2 V XJ <S 

£ .§ .3 fe iS .S 8 2 
c 8 I 8 B •§ « 9 




S H .S W> „ w 

1 III I PI 



1 "3 
S .2 

LA 



en r (N j) 4) u _? " 



o 



^ " gib «^ 



00 



v. 'H, o w , C w r 



P ^ ^ • — ** 



3 w "S 

<D «-» £V w 

a | 
'■sail 

- i js 

to "* Z3 

JJ 8 



W 0> L- 

u w ri 



« »-. v, ^ 



D 
O 

is : 



•c 



^ s & s t « 

S u Z 0> t) t> 



y 4> to 

o a | •§ 8 
5 S a .3 1 



= "2 

I 



8l|-§ 



8 



8 



496 



WO 02/102993 



PCT/US02/08123 




497 



WO 02/102993 



PCTAJS02/08123 





*4J S 



3 <U 

11 

I 

° -o 

c o 

•2 3 

3 -° 

58 



as 



! 



^ * 3 *-5 P 00 
u 52 - ifi 



"5 ^ 



s s 



C O js 

" E Q. 

•a °* * 

2 m w 

o a . 

.5 CLh .2 

O « « 

3 ^ 



.„ „ "S « VP' 

8 8 g f S 

M — « a> so 
*n /^-x tt« ♦ • 



rS ™ 3 

8 I- 5 

O « w 



ti t; 



O u 4) 



c 

o 



3 

« S 

3° 5 1 S 

C w w - 13 

s£<s J 8 

«> W C fl 



.5 3 



5i 

o ^ 
Q 0 

8 -g 



.5 § 

3 S I 

EH 8 



"5 



% 

C O to 

« * c 



to 



s 

.§1 

1 » § 

O M 
* .22 C 



a) 

El 

4> *" 



•3 

o — 



: ^ 

; 1 > 

T3 

C _ 

«J SI 

ti _ 

, «J o 



— a, 
v b S 

5 a 



3 O 

£ p 

o c 



■2 5 w 2 
3> S ^ g. 



° § a 

§58 



< J3 ! 



498 



WO 02/102993 



PCTAJS02/08123 



c w to a> , 

egg ! 

co 2 o> <3 «> 2 i 

<D Ft w C W ' 

£s o 3 ^ 



C to CD <^5> 

g £ .2 *3 3 

£ S* 2 "i ^ vo 

9 | -s « J Z 

■ 2 b i £ * ; a 

C « t» w - 
o >>g c-o 

co co K • ^- 2% 

2 3 2 || 3 




• % *S 2 "2 • - "3 



.CO 



t p o SoW 

§ s ? & » 

§ .B- « 2 8 

J 5 8*3 g. 
| S 2 e e 

*** >> o a> 

" s s 



so £ Jt 

w .s $ ^ 2 ^ ^s; 



9-S 



- oo 



- o ■ 3 JS . 

g £ 8 g«| 

I 5 § 5 2 g 

S o?S r SP-o 



2 

KB* B ^ 



« 5 




-Jog ||| 
« 2 o «> 3 P - 

« -p. £ o 



60 ^ ^- /~i *-» r- — — . it\ rf 3 *ri r" ^-i r** ^ i— rv: 



"S o % z 40 ° E 

IJ* S s SL8 

p. *: ^ to o> o *s 



ars 
is 



'Sou 



E 3 U ^ S - c « 



'13 



c 



. ^ <«2 VN ON O <S >^t-, 



S -1 so « ^ « - 0 
o § « 
S 4 W) o 



TJ to 
O. Mg g g 

2 g • 1 8 




3 £ .> 

Si I 

2 " = 

" 8" 



a> l^T ^ Os . — 



t: 5 "on «S c 

to ft h ON w C •« 



On 
m ctn 



o ^ 



r> w ^ 




!Jj3* 'td 



til lis irs oh 

;to o c -I'm 't; x: \* c 




02 ^ 




1 

< 3 (9 

2 ^ 
o .5 

I -S3 
JlJi 

O 73 ^ 

g o 
c c §J 

C <D _ 

^ fi 

O i3 r 

c *- x> 

o g « 

« £ <u 

> o — 



r a 



"8 



^3 _ 

« E 
0 

^ w 

O g C 

c .2 o 

o g < 

< fa o 



499 



THIS PAGE BLANK <u? 



WO 02/102993 



PCT/US02/08123 



5 ° to 
H o 5 > 

o 

a 



vO 

c 3 
to *- cn 

11^ 



"8 



& o -S «S 1=j <2 

p - - w a a ^ 

o - oo 

"5 B 




cO 



| S E> g 
- x: S w DC 



<o * 

c 2 o a 

2> § U o 
* -S H J 
x: co < j 

Hid 

5 r . _ <*1 



"5 c ? 3 3 < 



"to 

a 
> 



2 * 



s o 



2 S 2 2 ~ 

e « w £ o\ 

to ■ 

s 

e ^ 
O 

00 <D 



° & 

CO .2 



ON 



tO 



C T3 O 

> > 



icS 



> 



o o — 



§ 

a § 

-C CO 
00^2 tO 

go? 

xl - £ 

x c to -3 *~ 

1 2l I 8 

2 ,2 



« o 
B? 

is 



c 
o 

CO 
w 
C 



tO On 
■Jt <N 

2 a 0=1 

<U 00 w 
0) 

c 

to 

.5 



H x: 2 
oo ■£ 

73 

ob -E 

4) to 

£ J2 S 
* .2 * 

rn ~ <u 
* 2? 
^ "S 

g x> £ 
3 S.T2 



4) -rj 
"S S 3 5! 

- s .s 



I 

m 

NO 

£ ^ S 



<0 

o 
c 

to 

D 



u 

c 

to 

C 

to 



«J tO ' 

t/3 CO 

to p 

to 

tO ^ 

•S 2 ! 



c 

o 



o o . 
o <-> w 



co r s ^ c c y r_- 




to &J 

to 



_ CO 

3 a 

-S to 2 ° = . 

. . to ^2 C W J- 

S 81-1 a»5 



cn 



cd O _ O O0-— 'C 

-5 -2 £ iS :g to o 



<u ^ 



W>X) g.= 

\n cO 
H 3 



O w C co — 

^ S g E rt 
« 52 g * 3 

■S3 



o 

co — 



■ to -rj S ° ^ 

B 
a 
cx 

<o -2 
cO > «J 

ft. a?. 




= ~opo132coc 

3>» oo_.--5HcOn 

<2.tsi2 kj 3 3 

£•^3 S2 to w) ^-^ c 

^ jo'c gl3 cxS 

O c ^O,>o«>CtO> 

o -5 



^ £ 
w o 5 

tO 
co 



3 -° 

tO T3 



co c3 

5 

3 to 

a e 
I? 



co tO 

< 2 



S ^ o 

D- -5 o 
P^<*- o 

C I 5 3 - s ^ 

.£ O cx 3 73 'P ^ 
cfc: to o> 8 g vo 

c o r; f3 ^ 

to to to c g co r-* 

X C C in " w u 
^ ^2 ^ c c ° 

s i B ^ s>l 



< «L 

to vo 



Z> & O to - - 

ti> ^ H 5> *xj 13 



o 

>>±3 tO 
cd to 
tO 



° o to 



6^ 

CN 



111- 



CO 

tO ^ 



" o o 

co O 



W So 

B w 
O — i 

co r-» 

c e " 

Mi to 
XJ 

ON — 
ON O 



_ (O 

/T ^ oo u 
• c o *> 



cO 



2 to Id C ^ 



- .5 > ^.t-l «B 



to 

2 S3 2 

w 3 

cn 

C 



O c « 

o o S 

■ oo 1 

_ to 

o o 

oo 'ob 



CO 



SO 

o 



o 

oo 
til 



500 



WO 02/102993 



PCT/US02/08123 



rM . - 




s a u § 3 

^ w w 3 

g-a 8 «>.5 
2 s I » S 

g a £ cS 2 

■8 2 5 *3 

g w p 5 Hp 
^ oo ^» o 

p <* s a § 

m S 2 » iS 

On *~> 0*5 ^ 

.5 G .2 



•I— — 



o> 2 



o o 



£ o 



.Sgo 



1 




o c o 

B .2 S* C JB -. 
o § g J = I I 

00 

o 



<N 



8 
as 



501 



WO 02/102993 PCT/US02/08123 



C ^J* *— » CO 

<o "* CO . ~ 
" -5 5 
^ ON 

,s ^ ^ 

r: 

o * oo 



13 

w 

<D 



o 
o 

~ <D 
E ON 



-o m _ ^ w o c £? 



P CO 



cd 

*** 11 



^13 



_ ON 
«J ON 



o « u oo 

i2 ^ <I w co 
w n ^ O oo 

*e U £ ^ ^ 

oooo ^ <A 
£2 2> ^ ^ <n 
c2 St r 

c0 w Oh 
u _ ~ f> ^ 



oo C 



•as 



j 1 a g.S 

N o 3 
oo -c 

a tN * 
g 3 > -o o 



'S ^ 
5 ^ 

0X3 cU 
CO C 

co 
<D 



£ i)2 ^ v 

w OX) w O 

e3 a> oo - 



U cd 
> co 
co 




.2-8 ..-g 
2 a?§ P 

^ O O " 



o 



si* 



>» 



rv W ^ 5> J*> J> > ' 



G 3 



£ J 

co 52 to v*> 

8 2 S g S 

.2 u u, 5 — 

& s ° o x 

c a i2 s o 

« So *^ ^ 

. on -> 
w u «j ^ n 

£ w S » 
o S «) 9h 

I .S g § 
3 -o - x: 
o £ ^ 

D w O ^ 



2 3:«.SH 



§ -81 

*Z3 c ^ 2 
CO 

c 

p 



c 

u \n c o a> 
< 3 aj 3 >< 



=3 w 



£ -a .2 a. § 
►5 S » S i 



"J? -S >. o s .a 




c3 

■5 
c 

a 



On W -is *- ° C 
On « ox) « 

o $ ^V, | -S 

oo .b TT O rt 

^ « -8 ^ 

2 H3 T3 
— • cO CD 
w c > 52 



° J 

0) c 



% -8 g I - a 

k 6 » < C- 

O 3 «) 4) W S* 

■5 .5 12 o »3 

o ^ © c rt < 

*C ^2 *Q C T3 4> 

o • 2 d> S jz 



3 

0 o c 

55 to .2 

1 8: 5 
o •£ 

^ ° 
O to 



co 

'c 
o 

OX) 

"5 



0X1 
CO 1 

T3 
C 
«J 

<D 

!| 

c 

CO 

u u i 8) >< s w ^ 

« c 53 C c gts o 



to 



Cm O ^ 

to w o 
CD T3 

u ^ w 

CU w 

' 00 



CD 

S 2 § c 

oo ^ £ ^ 

CO ^5 -5S 

O O to 

OX) c co 

c0 C cO 



33 
O 







Activation of 
transcription through 
GAS response element 
in immune cells (such 
as T-cells). 




IS 




Protection ft 

Endothelial 

Apoptosis. 




1019 


1019 




HCENK38 


HCENK38 




CM 

r- 


r- 



502 



WO 02/102993 



PCTAJS02/08123 




503 



WO 02/102993 



PCT/US02/08123 



Xi 



•J8 



•a g-f B^S § 

-K.S j£ £Q ^ ~ ° t-i 

c w .S ^ E .52 ^ 



a 3 5 is 



C O -53 .53 

•T £ 23 si Svo^««-c^ 



c ~ -5 



* S 8 



S U £ 



S £ -S u o 

rt ^-C J3 *0 
g . 2 - - o 

o 



t: 

o 
si 



0) 



4> 
3i 

c «t: 2 
— o 0 « 

C u g p 

> o o c 
o 2 'S & 

S3 °u C 

* o 



3 W ^ 



> 



o •§ 

5/5 



-_; cl> *T Q. - _• 

S | ° S §:| <* 8 

OulC ^ c a c 00 ° 



c — 



o o -- 3 



S3 

O ^ *tt 





< 3 O O h D 



c 

o 

■♦— > 

P 
T3 
O 



O 
O 



t/i 

S3 

s i 

O C J= 

6 .2 a 

o — 

3 w 

00 C N 

<u a c 



504 



WO 02/102993 



PCT/US02/08123 




505 



WO 02/102993 



PCT/US02/08123 




506 



WO 02/102993 PC1YUS02/08123 




507 



WO 02/102993 



PCT/US02/08123 



CO 3 

4> U5 



W o> 

to 

§ 2 



r» O 



ti— cO 

1 



O <0 ^ 
•£3 •£ .£ 



C 

O oo 

w >» 

- C c« c 

• t/i 



m 

NO 
i 

vo 

in 
oo 



4> *i o .S ^ ^ c 




4 
q 
u 

2 
g 

CxO 




c 

o 

S-S 



X *~ 

■5 E 3 
o c c « vb PQ 



o j2 "3 o o w>:r ^ S 



to p 



S S-.S .S 3 o=3 w C * 



CO 

- n w ^ 



ill 2 

1-3" 



£ 3= 7k ^ 



I S 73 c S 2 ^.2 = 

I -g y So I •§ S s 



•= .2 D-«N N - » 



i 

■c 




" o g 73 £ | G 



.2 o § n 

? (p 45 w 



.2 koT-g 2 



.8 



H 
c 



»— cO , . 

0> > w 

S ^ ^ 

c 
o 

do 5 o - 

5? J) o 



Q s a « 5 -2 - B V r c o 
73 "a> g -g _r g ^ - -g ^ 





T3 ^5 

0 - ^13 is £ ^ t 

H < H W CO Q 



"•§-^.5 S c 5^ ^ >> a. § .S ^ 

a> 3 O cj u w &.= W U S m 



3 

1 




C > 

O \E 

w O 

C« CO 

3 -a 

^p8 



O 



s 



508 



WO 02/102993 PCT/US02/08123 



CO 



■8-2 



8.S ill 
£'£ S jg -s 5 I 

p > 



6 



1 



i up lit 

if gjl 



•s 

i 

E j2 

2 8 <D 

*-» a> c 

to to CO 

1 H 



H if If 11 

>4-i C 5? 



Im 

c o 

18 



g 111* 8 




* ° 2 g r « £ 



2 3 8 g g | 

u h «2 +- 2 

fill" « 



•« LJ W □ w 
« « ™ > 



C3 



S3 13 



g 8 i^il 



3 ro g 5 § 

Q S > -a g IS 3 

. . ^ * h o w H 

5 « 5 3 .2 2 

w w 3 a 

flgUg8.SS 

vj o- o o n w 





:«?§ 2=1' 

; h *^ « 



Oh 

s| 

a * <« 

111 



O 



oo 



509 



WO 02/102993 



PCTAJS02/08123 




U = % w 3 

•2 _r -» £ 
■o 73 _f 7 

£ w C3 O 

a g -g H < 

J* * B 



S g o S £ ' 

0) C<S J T3 ' 



2 H 5, o 5 

9 ^ x w !r ~ 



° .s ^ .5 !5 c x c a u ^ o o ^ (f, - ^ 

8 1 2>vT; ^ " 



§ 

C/i 

2 6 



.a | S 

? a s 



y? "5 — 



"8 



4> c^ 
S3 on 



» ON JO On 
iH CO ^ ON 
f_) . . »— < ' »— < 

b#° «S 

°-5 lis 
a I « - § 

§5 1 8 § 

^ y w 2 

c J " 2 oo « 
cj as Cu r- i— » 



5^8 



! H '-5 



X W ^ P— 

^° ill 

* s i-s s 



3 *+-> 




•8-3 a 



b0'.. 

-zz 5 'E ft W O <D 

M 8f s>° P 

0 w o o 

& SP^ 3 o O o 
o 3 



SCO 




.52 ^ T3 c + 



H .S ; 
S S 2 si o S S 

I a§ - 53 

H c3 ^ O " /-\ 

o o 

i 9 ■ 
_ ! ^ S 

t fe c <^ i> * S 



1 



v n w 



■2^TJ C + 

K - J I a 

61 at § 



3 O -25 /-s <-> 2 D 

p c o<on 5 P £ 
, 0 c X w o - OO 

! ■g P w ^ a -s a 



«S T3 S « ^ Q .S ON 
C 4) > X O CXON 

c/i p .S N n-/ 



•a .S S -o 



in 

ig o 

§1 

3 w 

?) rt uo 

*11 



S 



2 

u 

X 



510 



WO 02/102993 PCT/US02/08123 




511 



WO 02/102993 



PCT/US02/08123 



<o ts - 

w C ^ 

•c 5 

2 c - S 

W) - O -Z3 




S « « « C 



s * a 

■5 



o 

u to b a S 

±3 ^ J3 C 

c c g n o 
o * S ^ o 

O "§45 « 

(A H h - 
2 "2 ^ *S *X 



s 



ca a> - ON — 

"TV O. ON 



S S o fi « ov 
> 5 £ e M cm 



i2 T3 

~ to c 

0> CO 0> rrt 

3 w p cd 

'C *-o '3 2 

? W g 2 

§ 2 8 . 

S 'S °* s 

E o « o 

44 60 S O 

. C C3 te 

C-« w «— • — 

<L> C3 4) £ 

*2 o " w) 





512 



WO 02/102993 PCT/US02/08123 




513 



WO 02/102993 



PCTAJS02/08123 



8.5 

■81 

3 75 




w !; u "O 



E c 
•S 



u « " 

^ 5 o 



a} 



a o 
o *a 

o ■ 



in 

•8 2 _ 



u '-5 -i^ 

"S. 2 
g o. 
a o 
x js 

<D *- 

»- c 

.8 o 
-is 

.5 V 
^ u 

c o 
o .c 



5"? 

> .L rt* 



«—» Q flj 
"7? r- 



8. 



8. 



u U v 

c ^ .52 >L 

§2 c « 

•-flow 

W« f o3 ^ 

™ W <D 

<i> O .2 x O 

u - c W *- 

4) T3 O T3 

a «5 03 § £ 

S o S S o 

£ E </, j> B 

- O P 4) 

a 



o 

<D u 
w co 

W3 CO 

.-0. 

* +_» 
c o 
as 



o .5 

CD Cl, 

Q w) 

r C 

Is *5 

03 C 

° % 

u - 

CO 

g « 

a? 



: c o 
'5 & 



c W 

CD = ^ 



w u y y u "y w 

^ C 2 O- C 3 ° 
P3 -D ^ — « — 



o c o 6 .5 £ S 



5 u 

O 00 
3 O 



go 

txo O 
CD (N 

13 ^ 

O i_T 
- < 



u 

•2 I 

g I 

JZ cis 
O On 

M 

to e 

o ^ 

£ 2 

bD » 
C Os 

-£ ^ 

ss ^ 



58.82 

8.-c 
J8 
« "g 



O O 

II 



514 



WO 02/102993 



PCTYUS02/08123 




515 



WO 02/102993 



PCT/US02/08123 





Ti- 
ro 
O 



O 

S 



oo 



516 



WO 02/102993 PCT/US02/08123 





co 



-3 

■a g 



■2 " on Q o 

o. O ON O co 



5 

fr 
o 

.5 
.3 



±3 x: 



2 8 S £ S 

5 J-n °o ti Tt 

o -g a 2 1 s 



40 to C * 

" § a 6 2 ^ 



g 

s 



•2 1 



cj O 

> 4* g s 

£ £ <o o 

a o 5 3 • 

c <u «2 C c 
E 3 E *° 
u c q 



Is 

11 

3 jg 



5 *o 

x: r 

J § 

15 - 



;.25. .... 
! -3 a «£ -g <?s 
i S S » 

MS w 3 g o 

q E S -§ S 
o .2 W o 

* w 3 fcj <u 

W t3 



0) 



: T3 

1 c« 



^ «j b <u 
o c r cuco ~ 
« ? « * =3 O 




.3 CO 

«-» 411 



3 0> «t " 

§ 



J2 

3- <D 

<U co 

o o 

^ CO 

5 « 

I 



Is 

o g 
2 H 

.a §- 

c ^ 



s ■« * U ! 

H « I o 6 

*H 5 3 ^ 

^ «> ^ §: S 



« 6 

■ - •§ - H W os 

c o ^ g oo 

« a 2 " E" 

« I "-3 c a g 

*2 <^ 3 

o 13 c 



c 

<?» CO 

si 

.t2 co 
-S u 

<u -° 
o 
c 



11 



4i ^ c; 

^ q ^ c 



t. 03 
CO 



c -a 

o 

to 

p CO 
£ 0> 

^ c 

S=i 

jo S3 

bo * 
'C c3 



T3 

p > 



o 

3 

o 
o 

3 

1 



o 



5 

B 

u 
as 



00 

oo 



517 



WO 02/102993 PCT/US02/08123 



a* 

5 4> 

E-S 

0> to 
r "7! to 
W tl> 

0 o 
o< ~ 

to "O 

<u a> 

1 i 

c 

-a 

W) o 

5 

P * 

2 ° 

s 

B -a 
c 

O 

§ s 



o . 
§ 2 



.n to 

&.2-S 3.2^ Eg- 

\T3 tO 
CO i p 

•o CM g 



h 3 * 

V» o o 

<u .2 3 2 

to fc 7? >» 



JO-. ^ M 



3 
c 

Cd 



to 

o 3 



<D cd 
3 



.5 a> to — 

o 4) ^ 

C ft to 

H « * 

^ (53 w 

a) > a> 



CCj 
.2 



a> to 

53 S 



.2 -s -~ 



vO 



^ cd 



Si. e 

§ § e J g\l e < " 

I'S's •§># § 2 ? I 



£2- 2 £ 

ill S 
frS 8- 



§ O 

to T3 

§1 

2 E 



■»-» y 

o c 




ii 

C v 

JO to 



3 w S O . ^ OO 
C to 0 to VO 

5 a s-g- 



to n« 
a a) 

co 



m 2 ^ 

& S - 



3 
S2 




cd H rt w c 

111 a 



o> en 

E ST 



o 
H 



to 




§ § 



c 



S 3 52 S 



CN ^ .... ti 

° fi 8 § So 

rt ti} vo o 



ttf) -c 

o <u 
•5 3 

o 
a 



55 

Ceo 

.O 



X 

o 
o 

ft 

u 
T3 



° 4> t? E 



to T S 

— ,3 32 ^ «Z "2 SJ 

■ri rrs 



9» 
S 

J2 
> 



ft 



•3 U 



O co u o> 



to 



«o cd 

S S 
g .2 



•5 r o a < ^ 

S •£ -C -5 ° t: ^ 



a tl d u o 2? o (n 

O W cd 



■8 



to ^ 

8 .2 73 

« § a 

O B c 




s I "3 f b-S 8. 

S * o = 2„ S. -5 -o ° E o 

* 8: 8 •§ 8 -I .■§ 



to 

CO 

to p 



!2 C O 
< e3 O,. 



O 

.5 ^2 



5^ = < C 

ON U i> M 



g « 

■S J 

4> 

co to 

o o 
«- o 
in 

H l 

■5 

§».S 
5 p 

a. s 

XI 



3 W 

t>0 J> 

cd _L 
S 13 
< ^ 



c 

^ J) £ X 

£ P O t£ 
W> g 3 53 

O <U w O 

•is to — ? _y 

t? w to c ^ 

J o c S 2 

o S 2 •= c 
2 S c w 




o c 

cd -C 
3 

W) C 
o> cd 



oo 
O 



o 
O 



oo 



u 



ON 



518 



WO 02/102993 



PCT/US02/08123 




519 



WO 02/102993 PCT/US02/08123 




520 



WO 02/102993 



PCT7US02/08123 



"Owe 

«1 r-H *0 C 



o C3 

1 1 



* 5 

O 03 




s 

o 




*3 N— ' D sj w os ™* — rn 1 ,<•: . 

8^2 8 I B a s o 
- c x ^ - ^ 8 «« w g 




o 

§>:S| J 

„ H .... - in 

^? O • -2 <D 3 .R I s 

5U 8 8 «> « °6; 

a . ~ K «2 *5 £ 

5 8 e 8 B £ 

w> t5 £ H ~ o o 



x: r \ o 



a 

IS 



.2 2 

co S> 
.5 -° 
2 « 

DO 

en 
< 

a 

a) 
-5 




00 



^ jf ^ J3 ^ 

■|sS|Sf 




i** > n 3 CO -v X 



^ C o\ 

.1 «<52o 
u 5 a M 3 
•S = | Sg = 

«Hf]Z «J OS (L) 

3 °S £ tt^ 5 



is 




V- c 

O vo 



5 



o 
c 

" 35 ?? 2 52 

"ES *\ c 5 E V 

8)6 § 



o 

<l> *-* 
.ti -S W3 

c a .5 
s -o 

8 ? 8 
§ « 8 
fc « 

I" o « 

IS 3 

2 w C 
o >^ fc 
r w 

8 S-S 
.9 8£ 

C JJ «) 



CO 




W \D a> _ v ^ 



o a> — 



ojo-o 
^ g ^ a; * co 

^ id O 00 ^ 



1 



o 
(A 

o ja < 



«\ «w 

I 2« 



53 CO o 2 
_ ^ < <C .2 




rti f> <t) , v* CT> 03 




.2 a.f? Z 3 
« h £ w w 

< b O <D U O 



521 



WO 02/102993 PCT/US02/08123 



i5 - K0 



4> 



T3 0) 



: .s 2 "8 | 

;s .2 g u 

• t<-( 3 h 

s a I a 

: I 2 -5 g 



03 O 



J§ "§ S s 

O C «3 ^ 
<3 QU 1J 

c o o • 



8 -a J 1 5 
8-aq J g 

'i3 Z C W) w - 



2 .£ 



3 .£ 



j O T3 •= <S 
w p — , VO 

1 "8 u 15 <n 

i c .t: o ^ 

' X C CO _, 

! i -S 13 B © 

• ^ 12 ^ vo 

3 *3 £ > - 

■ oo 



4-» 

Cu O 

0> \E oo 



7? ^ ™ 




•2 & £ « S 

•s £ < 6 ^2 
3S£3 8 "S 



522 



WO 02/102993 PCMJS02/08123 




523 



WO 02/102993 



PCT/US02/08123 



o CO 



s as 




SO 

« A 1 S - 

.2 13 tn ? 
o c 4 m ^ 
^ 4) w c . c- 

« 3 55 .5 

!| I § w s 

•S £r o « S g 

B > S i: J2 On 



s sag cts 



3 a o 56* 2S o 2 _T — 

•5 .5 13 O "g & 13 .2 4> 29 



.5 o 
> 

B 



£ g£J.B Sg-1 
° s^ - c ^ r: ^ b 2 r 



o op u 



w in 



•5 £ § 
225 



" - — - 



1 |li 



5 ^ § § £ q c o^-g 

W O _ r- *S 

OJQ c <o O C « r o ^ 



O r- & 

"§ 3 3 «s '-3 



oo 




x: o u 
a g 

O — w 

h a> eo 

■? -1 

i c c a 



.2 a <« 5 2 
IS *C P c « 

.2 « w g J, 
c c -1 

3gg.s a 



oo 
CO 

o 



On 



524 



WO 02/102993 PCTAJS02/08123 




S 5 ■§ ^ 




«* oil ^ I'-I^S 

•a 8 -n im J3 Sfi-^ 



3 § -5v >> 

So t>o«2 5 .2 ° 



&B 8 

O CO O 

O CO * 

_ cd <o 

C «« (/J s=3 

■g s 3 a 

US 



3 




r5 >*.2 o S! 



ill 

ELs .a 



^2 



. T3 
>? c 

C to -n 

2 o w 

° £ o 

So W) c 

3 .5 o 



s> "5 '5 .2 

^ 2 *R c 

" c 



VO 



0) 



JO 



* "9 J* 6 



e -c o ■= a 

> g .3 J > e g 2 
E 0) rt On 

C 
4> 



£2 




v m 



53 

CO 

r 2 

On 
On 
On 



J^T" co 53 



8t- 

to 

o 

CO 
CO 



Is 5 

co W>< 



S ^ >© 

4-1 

c 



§0 g 
c 

C3 



,2 E c *\ 

co Ut q> ^3 *^ CN 
O T3 



co *T! Q 

< 8-6 



co 



C 

o 

C3 C 



c3 X 

2.2 

1™ 

o - I 
.5 S3 1§ C m 



to 
C >^ 
<u era 
> w 
co 





On 
O 



525 



WO 02/102993 PCTAJS02/08123 




526 



WO 02/102993 PCT/US02/08123 




527 



WO 02/102993 



PCT/US02/08123 



CO 

C _Q 
«) >v § 

t»-» cd .is 

° E c 

J5 .a § 1 | 

- g "55 -S .£ 

«* « o o 

o> J3 co 

w j= ^2 

■2« § £ 



■3 

to 



to 
to 

CO 

cd 



2 g 



"3 



T3 

i 



o 
J! 



o 



O => 
ed 5 
E 

3 ^3 en O o 
Q Q c 



E o o e 

* £ S 2 5 

o 5,« a > 

«< W fli O t> 




- O M 



Ti- 
ro 

op's 

" o 

'e £ o o 

£ f; " ^ 

> ^ < r- 

||z- 

'5 00 ~ 2 

« H O 

IBS S 

rt ^ OO C3 
tO <D NO w 

1 §>S3 

^ PQ vb 03 

w)^ ^ g 
.S ^ -5 * 
■§ 8 E SS 

Ills 



cd c 

to H 25 
S3 < > 



-a 

11 



4) 



_ > 

2 w 

S: 5 



. - „ _ £ o 
O "t3 




*-0 W)^ £ x> t 
« 2 P 

i ^ is 



03 



Q- 



O 
C 

hi 

CO 

3 cd 

" i 

3 



S ■§ Jen p . 

T3 ?W 3 8 § 
*5 in ^ 

2 5--S c • 

8 Sf8 » J 
-ft 

f 8 i'SB.la 




2 - 

O 

5 SS 

g-s 

s 

§ 



co 



8 J^f 



.Si ^ 




m • ^ cd ^ 



c ^ «n - 

O - oo 



5 .2 *^ a> .S e JS 

S S § 5 § 00 53 -g 



a> « CO C 

_ g. > S D *5 

I ° i ^1 5 1 

<t> O cd O O O 

3 > g q «C£on 

■a S JT\ »_ rN 



cd 



5 > !?• 



— , S C ^ w (£ C\ 

1-S 8.1 S 2 :2 

.2 -d O o cd c 



w x »^ 




^3 



'5 15 § 
<s t> u 



S g ~ g &m 2 
_ 13 -s 2 S>« S ° 

•r- d U-i 



■£ 5 2 



Ml 



cd to it; J2 
o S t ? ^ 



B 



« a S 2 § ^ " 

C .2 H ^ s « s° 



co 



"■Bl 



3 > S Son 

C .S cd W w 



" *i 7 to 



§11 



cd CO cd cdtuwi— < 




s 



u 



528 



WO 02/102993 PCT/US02/08123 




529 



WO 02/102993 



PCT7US02/08123 




530 



WO 02/102993 PCT/US02/08123 




531 



WO 02/102993 PCT/US02/08123 




532 



WO 02/102993 



PCT/US02/08123 




533 



WO 02/102993 PCTYUS02/08123 



W -»-• 



8« 



Q 



» C 

CN CO 

a . - - — ~ 



O ^5 — ^ 
c« C O ^ Q 00 

« g 3 w "O 2 

M a 1 1 1 s 

2 O ^ ^ oo 

5 8 I 6< 
sal g.g 



ON 
ON 
O ?N 

3| 

_ °o 

o <o 



i -c 



0> O 
« § 

2 & 
> 




•2 £ 



fli "75 OX) to C O 

■5 ^ o o &o c 9 



% 2 
< 5 



o 

o 

■Z3 C 
CXi # o 



e 2 | 

^ -iS D ON 

•c < -o u 2 

u ^ O y ^, 

~ ^ S3 s 



° c 2 o c^-oo 





Activation of 
transcription through 
API response element 
in immune cells (such 
as T-cells). 


Activation of 
transcription through 
CD28 response element 
in immune cells (such 
as T-celis). 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects, in the images include but are not limited to the items checked: 

OflJLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES . , - 

□ COLOR OR BLACK^AND WfeTE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBITS) SUBMITTED ARE POOR QUALITY 

□ OTHER: ' 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the .mage 
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